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General Information

v 3

o R ' SECTION|

GENERAL INFORMATION

INTRODUCTION.

-2, This operating and service manual contains !

information which assists in theoperation, maintenunce,

and performance evaluation and nd~ustment of the:

Model 197B Oscilloscope Camera.

1.3, Listed on the title page (i) of this manual is a

microfiche part number, This number can be used to
order,102 X 152 mm (4 X6 inch) microfilm transparencies
of the manual. Each microfiche contains up to 86 photo-

. duplicates of manual pages. The microfiche package '

also §ncludes the latest manual change supplement as .

well s pértinent service notes,

| 14 CHARACTERISTICS.

1B, Operatmg rharacteristics of the Model 197B are
listed in table 1-1, Any changes to these characteristics

" dueto manufucturing or design changes willbe listed on .
: a manual change sheet mciuded with this manunl.

1-6 SAFETY CONSlDERATlON ‘ '

|
! i
! ' m )
. ¥

To prevent personal injury, obsekye all
safety precautions and warnings stnted on
the mstrument and in this manual. .

H
1-7. This product us n Safety Class 1 instrument

{provided with a protective earth terminal), Review the
instrument and manual for safety markings and

applicable throughout this manual, Refer to the Safety

Summary in the front of this manual and to Sections 11

and IT! for further safety precautions. These precautions
must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with
these precautions or with specificwarnings elsewherein
this manual violates the safety standard of design,
* manufacture, and intended use of this instrument.

. Hewlett-Packard assumes no liability for the customer 5

fmlure to comply with these requ:rements

1a DESCRIPTION I

i 9 The HP Model 1978 Camera is an instrument that

S is used to photograph cathoderay tube screens. The

197B ‘caimera can he adapted to most cathode-ray tube

;. dlsplays with :the adapters avnilable from Hewlett-

- ’ - R ot

1
t

'l instructions before operation. Specific warnings, ' °
cautions,’ and instructions nre placed wherever

! PRRTET [ N L i T L LR

1

Table 1.1, ifa)del 197 B Operating Characterfstics

REDUCTION RATIO: continuously adjustable from
1:1 to 1:0.7, Reference scale provnded on focusplate,

LENS: 76 mm, /1.9 high tronsmission lens; aperture
range, /1.9 to [/16.

SHUTTER SPEEDS: 1/30,1/15,1/8,1/4,1/2,1,2,4
seconds, Time and Bulb shutter hasnsynccontact
closure uutput for triggering external equipment

- and an input jack for remote operntion. -

SHUTTER SYNC: contacts rated for 100 V max and
100 mA max.

CAMERA BACK: 83 x 108 mm (3'1/4 X 4-1/4 in))
Polaroid pack back (another back is available, see
Options); ‘backs may be interchanged without
refocusing.

' MOUNTING: Jint on/off mounting with positive lock,
. swing-away hinging to left. Standard 10376 A
adapter mounts directly on most HP 1700 Series *
oscilloscopes, Adapters are available to fit other

- instruments and displays; see 1978 camera
adapter tabje, When ordering the 197B with
nlternative adapters, see Options. The adapters
are nlso offeréd ns Camera Accehsones

VIEWING: low-angle, direct’ viewing through n
flexible face mask.

SHUTTER OPEN INDICATOR: lllummnled whcn
ever shutter is open. -

ULTRAVIOLET ILLUMINATION: light source and
lens filter provides graticule 'illumination and

. photographic speed er.hancement, Controlled by
on/off toggle switch.

FOCUS: adjustable focusing with lock; split image
focusing plaie provided.

DIMENSIONS:, 356 mm (14 ir,} long, 267 mm
(10-1/2 in,) high, 194 mm (7-5/8 in.) wide,

WEIGHT: net, 4.5 kg (10 1b); shipping, 7. !kg(lﬁ Ib).

POWER: switch selectable 1156 V £10% or 230 Vac
+10% 18 to 66 Hz*, 10 VA max.

*The enmern wil opernte frum 15 tr 340 Hs, Bk e nof meet the
ae line > chassin beakage pquizements of VL5434 (Meslicsl and
rental) Bating whove 66}z,

Packard. Interchangenble film backsenableyoutousen
variety of films such a8 Polaroid ® or, conventional
sheet, pack, or roll film. : '

1-10. ACCESSORIES SUPPLIED. .

The following aécesénn'es are supplied with the
197B: ) .

One Spllt lmnge F ocus PIate. H PPart No. lO(K)-O’ZZb
~ One Power cable, HP Pnrt No 8120-1378

1

One Opemtmg and Servxce Mamml -

L] Remu!ervd ‘Trademark of Polaroid, Inr:
' ‘ ‘ . : I-1-

) . A LI i ' : !
[ERNULRN RTINS Y o IEW‘\!.!I‘;.MMW' e




General Information

1-12. ACCESSORIES AVAILABLE.

1-13. The following Bccessories are available for the
Model 197B (See table l 2 for apphcanons)

Mbdel 10352B  Graflok® 10 X 13 cm (4 XBin. )bnck
i (Supphed wlth 197B Ophon 003)

!Model 10353B Polnrmd Land pack-film back
(Supplied with standard 197B , but
not supplied with Option 003).
Model 103588 .Célnying Cnse

Model 10367A Camera bezel adapter which adapts
'HP 195A, 197A, and 197B Option

~a 002 cameras to model HP182

mstruments

rModel 10375A Camera ndapter (Supphed w:thL *

197B Option 006).

Model 10376A  Camera edapter for 1700 series
) - oacilloscopes with 8 x 10 div CRT

, (Supplied with standard 197B, but

R not supphed with Option 002 orOOB}

: Model 10378A Camera adapter (Supphed wnth
i 1978 Option 002) .

)

114 OPTIONS.

115, The following options are available for the 1978: \

" Option 003, Deletes the ’unmviolet illemination
feature.

Option 002. Replaces the standard Model lOJT6A
camera adapter with the Model 10378A camera
adapter,

Option 003. Replnces the standard Model !0.353[3
. Polaroid Land-pack film back with the Model 10352B
Graflok back.

® Registered Trademark of Grnflex, Inc.

A Model 197B

=

Opllon 008. Replnces the standard Model 103764
camera adapter with the Model 10376A camera’
adapter, L n ,

Option 007. Meets UL 544 listing requu'ements for
med:cal nnd dental electronic equlpment

1-16. INSTRUMENTS COVERED BY

 MANUAL.

117 Attached ‘to the instrument is a serial number

plate; The serial number is in the form: 0000A00000. It is
in two parts; the first four digits and the letter are the

. serial preﬁx and the last five digits are the suffix. The

prefix is the same for all identical instruments; it
changes only when a change is made to the instrument.
The letter in the prefix designates the country in which

“the instrument was manufactured (A=USA; G-West :
Germany, J=Japan; S-Smgapore) The suffix however, -

is’ assigned sequentially. and is different for each |
instrument. The contents of this manual apply to
instruments with the serial number . prefix(es) listed

‘under SERIAL NUMBERS on the tlt!e page

1-18. An mstrument menufactured after the pnntmg of
this manual may have a serial number prefix that is not
listed on the title page. This unlisted seriat number prefix
mdxcates the instrument is different from those described
in this manual. The manual for this newer instrument is
accompanied by a yellow Manual Changes supplement.
This supplement contains “change information” that -
explmns how to adapt the manual to the newer mstrument

I-19. In addmon tochange mformahon, the supplement

may contain information for, correcting errors in the

manual. To keep this manual o8 current and accurnte ns

possible, Hewlett-Packard recommends that you period- -
ically request the latest Menual Change supplement. The
supplement for this manua isidentified with the manual
print date and part number, both of which'appearon the
'manual title page. Complimentary copies of the supple-

ment are available from Hewlett-Packard,

1.20. Forinformation concerning a serial number prefix
that is not listed on the title page or in the Manual
Changes supplement contact your nearest

" Hewlett-Packard office. ;
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_ Table 1.2, Camera/Bezel Addptef ’

Model 1978 o : : ' S L ,GFneral Ir;formatiori

T
| HP Instruments . 7B ' 197B/002 197B/006.
HP 5 in. Round CRT’s: 120, 122, 130, 132, 10378A . Direct' . | " 10378A -
" 140A, 1408, 141A, 1418, 160, 175, 37024, - . R
'B414A, 851B, 852A - I KR
" HP&in, Rectangular CRT's: 1200Series(not | - . 10378A " Direct 10378A
1220 séries), 1408, 140T, 141B, 41T, T | | .
1600A, 180, 181, 183, 184, 191A, 183A, | : S
3580A, 3790A, 8412A . oo
+ 182A/C/T o | 10367A and 10367A 10367A and
| o . 10378A | 10378A
" 13324, 1333A, 1335A, L336A, 1310A, 10375A | . -10376A . ' Direct
1980A/B, 3582, 3586, 4725, 5120A, < - b
 8568A, B566A ;
|, 1700 Series with 8 X 10 division C_RT':; T Direct 10376A  10376A

NOTE
L Cnmernb and ndupters in thlB table shnuld penmt the cnmems to paysically fit on the llsted mstruments

1

2 For the HP 1715A, HP 1722B, nnd HP 1726A nscﬂloscopes locking plale o can not be instelled.

3 If ultrnv:olet lightis filtered on the path to phosphors or reaches phasphors whlch are not sensitivetoultra-
violet light, then the ultraviolet light will not 1llummnte the graticule. An alternate method to lllummntc the
graticule i is to use internal CR’T ﬂoodguns ‘

EXAMPLES
A. Phosphors whlch are not sensitive to ultcaviolet light and mstruments thnt have them:
| Psephosphor.'. ........ b ererrr s r e e e rr e . HPI40T, HP180TR, HP182T

P7 BA12A:
Phosphor ks errnrarrerr e ahs frrrrrrr e nrreen R G coes HPS412A

B. A faceplate which ﬁlters out ultmvmlet light and some instruments that have it: ;

Lexan Faceplate ...... . " HP1332A, HPI333A, HPI.!.15A HP1336A, HPIS40A, HP500A,
SR P HP5420A, HP5423A, HP8505A, HP8565A, HP8566A HPB568A
o)
| \ ;|_
E '

[ L sl C '
S .
DM I e o ) UHRE S N Eeeet) 7 R 1 R IR, U i e b A e W 1 A PO M B E NG e B

. 1-3/(1-4 blank) -
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Model 197B

o . g
i . P

2-1. INTRODUCTION

t

2 2. 'This section provides installation :nstructlons for -

" the Model 197B Oscilloscope Camera. Also included is
information about initial inspection and damage
. clmms, prepnrahon for use, stornge, and shlpment.

23,

24, Inspect the Bhlppmg container fqr damage. If the

[

shipping container or cushioning materinl is dameged, J

‘it should be kept until the contents of theshipment have -

b been checked for completeness and the instrument has

been checked mechanically and electrically. The -
contents of the shipment should be as listed in the .
“Accessories Supplied” parngraph in. Section I
Procedures fm' checking electrical performance are -

_given in Section IV, If the contents are incomplete, or
there is mechunical damage or defect, or the insirement
1. does not pass the Perfcrmance Tests, then notify the

contnineris dai. ged, orthecushmmngmnterm] shows
signs of stress, then notify the carrier as well ns the
Hewlett-Packard office. Keep the shipping material for

1 repair or replacement, at HP's nptmn, without waiting
© for clmm settlement. .

,'. 118 Vo
“ay LUNE ¢
w-co Ht

nearest Hewle' Packard office. If the shipping’

car'ner’s inspection, The HP.office will arrange for

' o . . . ik £10%
. o . . (.-:wv £10%

!

Ly = R

10W ‘ :
. FUSE g A

i - Installation

'SECTION# '~
INS'TALLEA'fIbN '

!
-

2-5 PREPARATION FOH USE

| warNING T

Rend the Safety Summary in the front of thls -

'+ ‘manual and the "Safety,. Considerations”’

INITIAL INSPECTION. *

pnrngraph in Section I before mstallmg or B
operatmg th:s nstrument.

2—6 POWER BEQUIREMENTS The 197Bis powered by,

‘an external source of 115 Vac 10%or 230 Vac £10% at48
'to 66 Hz* single phase Mnxlmum power requm\ment is"

()VA

*NOTE : i '.": .‘A‘I‘:",‘:.‘i‘“'_ _ :'V‘f:!
The camera w1ll nperntc from A8to 440 Hz,but does

_not meet thenclineto chasis lenkage' reqmrcments
~ of UL544 (Medical and Dental) listing above 66 Hz.

2.7. ACLINE VOLTAGE s'suzcnoﬁ (See Figure 2-1),
n Dlsconnect ac. mput power cord from mde pnnel

b ‘Set power selector switch .on mde panel to the

" proper voltnge bettmg for mmpnhbxllly wnth thc ac

125mAT

82mAT

T [ ‘,:x.’ ‘ . B 4 -a
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: e O R Tk T TR TER I
*Instellation Sy ol | e S J LT .Model 197 o
‘inputpowersouroe.Refertomdepanel!aimlOtomatch \ 1700 senes uscilloacope w1th 8 x 10 dmmon IC:i ) :
.smtch position with source voltnge. Do , i proceed 53 fo“owg_ e ]‘- N e b : ‘
' N ‘ B L o TP B o
|

G Check the fuse to moke sure it is correct for the S a, . Remove lockmg plate°from bottomofadaptet' 'lu;-ﬁ ot

hne voltnge 'used. o . v by unscrewmg captwe thumb Berew y
. 4, Connect 197B power ( cord between the ‘recessed ', b Hold camem securely and ahdeadapterovertop DA
side panel power plug and the input power receptacle " of oscllloscope CRT cumera support 50 adapter engagesm A
(usually a wall outlet) . o , mounting grooves on side of CR’P bezel support \‘;)W'
‘ VU T s R S
) 2ol. AC PO\VER CABLE Thls matrument is equlpped 1 i"}i o _.?,NbTE‘ ' "] 7
‘with 8 three-vnre power cable. When connected to an- ;‘ R : i ‘ oy SS)
nppropnate ac power receptacle this cable groundsthe - Lockmg plnte ° does not ﬁt on, ;1715:\ SR A
instrument cabinet, The type of power cable plug oo "!I '1722B, and '1726A oscllloscopea. but lockmg § |
Bhlpped with each instrument depends on the country of plnte @ does not need to be mstalled unless{ A
deatmatxon. Figure 2-2 lists the corresponding power o SRR N
"cable. part’ numbers, option numbers, and receptacle AN % LODB tiine exposures nretobemade, P
conﬁgurptmm to which these cables mate. L oy : {provxdes a light seal). .- R
. X ul . C i $ " :' "..'i N
2-9. |OPER TION 'AND S'I’ORAGE ENVIRONMENTS ‘ ' 2. The camera must be mechanically
[ , Table, 21 lists the environmental limitations for y  :Becured to the oac:llosoope. S '.g\ . i
operatmg and atonng the Model 197B T : i s : e
L e ’l‘o remstall lockmg plateo' = , AL L
2 10 MOUNTING INSTHUCTIONS (Soe ' ) ‘
5 Flguro 2-3).. . R Place oscllloscope on ‘rear feet and shde n
o ' cnmem shghtly awoy from attenuator knobs. '; T g
2 ll The 197B is suppl:ed wlth the Model 10376A SR Y S
‘1 ‘camera adapterofor 1700 series oscilloscopes withan 8 . B 2 Hold lockmg plo.tc ° ngmnst CRT camera iy :
:g 10 div CR’I‘ To install the 197B stnndard camera on a ' support Lo S BRI !
\\ \: ' ) . ‘ ) ) ,‘ :‘ i ! M . o
"'\\ . f' o "I':‘ . ’ v ’ ) P ‘ ) H: i ) i ;" !‘:' ’ .
.’. ’ E‘i- . l' ) '. B . .‘. = ) li ‘: . ‘: ' 1 .:,‘}l " . ‘}v‘ . " .
L Ophon( _ United Ogpton ' Auswalia/ '} option BEE European . Ophon. i,lj.i"! \ usas |
vl osoo T i, Kingdom 801 NewZealand < | = 802 . Continent 803, ;. ; Conada
iy Lt asov 250 V . ! Y ‘ -1 aev
| l‘}J '_‘. it }‘ .
I It
R :
o ;:\_’ ;
- :
ji'i‘!: ) !
AN B S i ' W : - T ' “
L5l pup 8s9363A Plug NZSS 198/AS G112 Plug 'CEE7-VII b Plug  NEMA 6-15P . ;
|, WPBI203703° HP B120-0696 - 'HP B120-1692 WP B120-152
l"‘:Om‘in:m T usay _Option Hospitel Grade Ogption Switzerland Orft:non‘ ‘ Denmark
4904 . -1 - Conada | 007 N - 906 - | 92 - 220V
r“_'; ! . . : 250V | . | |' E . .
8 [ 1 t J
" Plug NEMAG15P Pug: NEMA 5-15P Plug SEV 1011.1859.24507 | Plug  DHCR 107 I
HP B120.0698 ! HP 81201992 | HP 8120-2296 | WPB120-2956 |
NOTE The number listed for lho)plug 18 the ir"adu:nry identifier for the plug only Tho HP part number specifies a complete power corcser. - . I

Figure 2-2. Power Cable and Mains Plug Part Numbers
! ’ "

22




i S T IS . . .
. 3 Y :JI' Lo ’[‘ l ,;\Y" :J: ‘l'} L ")' H'l; i ! ’I | I . A l: ' 1 V :
R A N . W i e . I ro N i i
“’i d ST R Iy i o Lo REUSE ! !
ot )"!} -‘;}"- v " ) ‘a\“‘i L : 15} 1 . ) 0 L CL B i
P o AT i Vk | I:' Lol ‘ Lo . 5 ' : L s L0
‘ ,'Model 197B P oo o ) : L . Installation
s v ) o ) T . | - ,l‘ < . - N , - . N ‘ . )
: T A L A .l;'p I o : : ; -
ol T, Lo i * . ' ! [ ' Yy . . i !
VL ey . " Table 2.1. Environmental Limits.- . ' : '

;3:-;I‘Erivlluiihmenul.Col;ld_ljllﬁﬁ With film |Without fiim Envlronménlu\ Conrdlllon_ With flim | Without film

U

: s ; L] ! . ’ H * 1 5 . : ' . i
¢ Maximum storage Y1 o G %0 o Maximum relative ; . J
: ‘ : : humidity :
1 T

; .!. N IRER mmpemtm_"_ef"

Lol Minimamostorage 0 [ =10°C | —a00¢ | o) —BeCb0°C 805

i ] P temperature ‘ _ o p e OverB0°C 500 - | "
E;i , . %. A . 1 . : ‘ '§: t.!i- i . l_ . ) . i , 25“0 t(} .ﬂ)“lc 1 : . u.r)tm
3 “1. " Maximum operating o e C MC : IR ' ;
. . ] i K - : ; o . . 2
oyt POl tempernture o Lo ' . .
i o EMPERAERE ' ., ol f cauTioN
n AT : TS o ry S v l
. 5, ‘Minimum operating, ' ,"s —~H"C —20°C RENT T = : .
. EREN IR tempgr,hmre B B B L Avoid extended vperation o
AR T oo U N or storage under conditions _ . '
. \h Lo Alﬁtu'de,:‘i;."f“ . -‘.liw T ‘.‘ : Nof high!‘iumidity.

it i Ve
© ] Operating REYTTI .

,= | Nop'opémting .?"2500()'f&:'} o . !Ji; .

I x *For a period not to exceed 8 hours,
[ ity S ’ '

‘. | : ‘ '




l’nstallatim

"3, Slide camera into position and thread Ex.
~ captive screw @ (on lockmg plate) into 10376A

adnpter.

4 nghten cnptwe thumb screw wnth a
- perewdriver.

2-12. MOUNTING INSTRUCTIONS FOR
OPTION 002. ) |

213, The 197B Optlon 002 Camera is designed to fit all
-oscilloscopes using. the standard 14 cm (5-6/8 in.)
diameter bezel, or an 11 X 14 em (4-1/2 X 51/2 in.)
: reqténgular bezel. The mounting frame is designed for 2
cm (3/4in,) bezel depth, permitting direct attachment to
some HP oscilloscopes. Refer to tnble 1-2 for
compatibility information. To mount the camera on o
round bezel, see figure 24 for identification of parts,
then proceed as follows:

} Model 197B
a Adjust mounting lock knob () so that locking

lever (M) is posltmned npproxlmmely os shown in figure
24. o \

b, Mount camera on oscilloscope bezel, Press
forward gently on camera until mounting retainers (3)

~ haook over lip ot rear of bezel, 5

NOTE
The light gasket ® will be compressed
slightly by this action, preventing light
leakage into the camera.

c. Adjust camera so thut camera horizontal axis is

:parallel with horizontal axis of CRT gmtlcule.

d. 'Turn lock knob G) clockwlse until locking lever
is tightened firmly agninst bezel. Note that lever also
locks over lip at rear of bezel '

. Figure 2.4, Option 002 Camera Front View | .

t

1




Model 197B : S

2.14. The camera is mounted on a rectangular bezel in
the same manner as previously described, except that
light gaskets (3) must be repositioned prior tomounting,
Reposnmn the gaskets a8 follows:

n, Loosen two lock screws @ inside mountmg
frame, one-quarter turn.

b. Lower gaskets until lock screws areatlower end

of slots, . \

c. Tighten lock screws. '

2- 15 MOUNTING INSTRUCT!ONS FOR

- OPTION 006.

2- 16 To mstu‘l the Model 1978/006 onan mstrument
proceed as follow: (See Figure ‘7-5) '

a. Loosen adipter bracket screw until bezel

" bracket drops suﬁ ciently to clear bottom edge of Tnezel

b Hold camera securely and place mount retainer

. of ndapter into top camera- mountmg bezel groove.

1

H

Be certain that retainer is fully seated i in top
camera- mounhng bezel groove,

.. ‘Line up bezel bracket’ with bottom camera-
mounting groove, and tighten hezel bracket screw until
the Model 19781006 is lncked gecurely in place on the
bezel ;

CAUTION | ; 

Instnl!ation

2-17. STORAGE AND SHIPMENT.

2-18, Original Packnging. Containers and materials
/identical to those used in factory packaging aore
available through Hewlett-Packard offices: If the
instrument is being returned to Hewlett-Packard for
servicing, attach a tag indicating the type of service
required, return address, model 'number, and full serial
number. Also mark the container. FRAGILE to ensure

* careful handling. In any correspondence, refer to the

instrument by model number and full serial number.

2-19.. Other Packaging. The following general
instructions should be used for repacking with
commercially available materials: '

a. ‘Wrap instrument in heavy paper or plastic, (If
.shipping to a Hewlett-Packard office or service center,
ottach tag indicating type of service required, return
nddress, model number, and full serial number.)

b Use a strong Bhlpplng’ container, A double-wall

. cnrton madé of 350-pound test material is adequate. -

. ¢ Use a layer of shock-absorbing materinls 70 to

100 mm {3 to 4 in.) thick around all sides of the
instrument to provide firm cushioning and prevent
movement mslde contamer. Protect control panel with
cardhoard, :

d. Seal shlppmg container securely

' e, -Mark shlppmg container FRAGILE to ensure

. careful handling.

f. In any correspondence, refer to instrument by
‘model number and full serial number.

ADAPTER MOUNT
RETAINER

BEZEL BRACKET o

Figure 2.5, Option 006 Camera Front View

BEZEL BRACKET SCREW
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" 31, INTRODUCTION.

g . t

Model 197B

3.2, This section contains a brief discussion of the

" operating. contrals, operation procedures, and basic

operating conmdemnons for the Model 197B Oscilloscope
Camera.

3-3 CAMERA CONTROLS (See Figure 3-1)

3-4. ’I‘he following parngmpns provide descnptmns of
197B controls and indicators,

3-5. VIEWEH LEVER. A viewer lever @on each side of
the camera operates the viewer door @ to permit direct
viewing of the CRT Bcreen.’ The door should he closed
when taking a picture, but in most cases enough light is

blocked by the face to allow' photogrnphmg wh:le :

jviewing. : _ |

3.6. SHUTTER SYNC . JACKS. These jacks (3 ) are

connected together through a pair of switch contacts
R ! . f . [

| o SECTION IlI
OPERATION

" Operation

that close when the ghutter is actunted, thus enabling
synchronization of remote equipment with the shutter
action.

3-7. SHUTTER SPEED SWITCH, This switch @ sets

the length of time that the shutter remains open, The
switch panel indicates the eight time intervals: 1/30,
1716, 1/8, 174, 1/2, 1, 2, and 4 seconds. The two
additional swntch positions are B (bulb) and T (time). In
B posmon. the shutter opens when the SHUTTER bar
© is pressed, and closes when the bar is released. In T
position, pressmg the SHUTTER bar opens the shutter,
and pressmg it ngmn closes the shutter.

3-8. LENS uno.‘cour_nm. This control @adjusts the

lens opening (iris) and therefore, the intensity of light
‘transmitted to the film. It is continuously variable from’

/1.9 to £/16 (largest to smallest aperture, respectively),
The larger -the. aperture. the shorter the requlred
- exposure time for a given film densny

‘-| LR Ul

pr I‘N/ T

1
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'
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Fij{dre 3-1. Camera Control Panel
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Operatfon "\‘ b

P .
3-9. REMOTE SHUTTER JACKS. These jacks @ are
connected in parallel with the shutter control switch.
This feature may be used with all shutter speeds and

requires a TTL low or a shorting (or grounding) action
from a remote source to actuate the shutter.

* NOTE

If your remote shutter switch has an
intermittant connection which allows the
shutter to close when the shutter bar € is
pressed and shutter speed @) is in B mode, -
_ then usea bouncless remote shutterswitchor
" connect a 1.0 pF capacitor in parallel with
" the remote shutter switch contacts, °

3-10. OBJECT-TO-IMAGE RATIO ADJUSTMENT, The

object-to-image ratio for the 197B can be adjusted from

I:1 to 1:0.7. The ratio is varied by adjusting the

brightheaded screw MP55.

3-11,- SHUTTER OPEN’ LIGHT. This light @ is on
whenever the shutter is open.

3-12. GRATICULE JLLUMINATION. This toggle switch
@ activates the 197B ultraviolet light source.

3-13. PHOTOGRAPHIC FILMS.

3.14. - Two versatile film backs enable you to select the
photographic film that fits your application. Polaroid ®
film is very convenient, providing dry prints in seconds.
You have instant feedback on the quality of the
photographic record. All of the Polaroid film types listed
in table 31 have sufficient contrast, gray scale
-discrimination, resolution, and exposure range to
accurately record CRT display images. '

3-15. The 197B standard back uses Polaroid pack film.
Each pack centains eight exposures with 7.3 X 9.5 cm
image sizes. Polaroid 4 % 5 film packets require both the
optional Graflok® back and & Polaroid Model 545 Film

“Holder. Each packet contains 20 exposures witha 9 x

11,5 ¢cm image size, s

" 3.16. The Graflok back provides a standard interface
for a wide variety of commercially available film
~holders. Details about holders for 102 X 127 mm (4 X b
inch) sheet film, 120 roll film, 70 and 90 mm film, and
motorized film transports are available from your local
professional photographic supplier.

3.17. When selecting film for cathode-ray tube
photography, you. should match the film’s spectral
_sensitivity to the CRT phosphor. CRT phosphors
typically produce light energy over a relatively narrow
~spectral range. Films with equivaleat ASA speed values
will perform differently if their spectral sensitivity
differs over the spectral output range of the phosphor.

Information about most commonly used phosphorsisin

Hewlett-Packard Application Note 115.
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3-18. The Polaroid Corporation maintains i) technical
information and assistance center for users of Polaroid
film and nssociated products, check: film| package
information for the current phone number or:address.

WARNING

The Polaroid process uses a caustic reagent
which is sealed in containers within the film
pack. If the reagent should accidentally
come in contact with the skin, wipe it off
inimediately. Wash the exposed area with - |,
water to avoid an atkali burn, It is
partjcularly important to keep the reagent
away from eyes and mouth. Keep the
discarded materials out of reach of children
nnd animals, and out of contact with
clothing, furniture, end equipment because
the discarded materials still contain some
rqngent. :

3-19. CRT PHOSPHOR.

3.20. Although excellent photographs can be obtained
with most commonly-used phosphors, the photographic
efficiency of n given phosphor can be important when
fast single-shot, or low-repetition rate signals are to be

_recorded: Type P11 phosphor has the most suitable light

output (i.e.. highest photographic efficiency) for
photographic purposes and . should be used when

maximum writing speed is desired. Other phosphors, in

descending order of efficiency are: P31, P2, P7, and P1.

321, ° Ingeneral, a filter over the CRT face degrades the
picture quality obtained, increases the required
exposure, and on external graticule oscilloscopes
increases parallax distortion, It iz recommended that
‘any filter be removed before taking photographs. An
exception is the use of a blue filter to eliminate cathode
glow on some unaluminized CRT’s. (A blue filter can
also be used to eliminate yellow after-glow of long
persistence CRT's.) . -

3-22. OPERATING PROCEDURES.

3-23. GENERAL CONSIDERATIONS. The procedure
required to photograph an osciiloscope display is subject
to a number of variables that include: trace intensity,
phosphor type, shutter speed accuracy, filters used,
sweep duty cycle and speed, and limitations imposed by
depth-of-field. To simplify operation of the 197B, the
shutter speed and aperture setting ‘labels have a
blackened position which is optimal in normal
situations. One or two trial exposures may be necessary
when first operating the camera, or when the operating
conditions are changed. The procedures given in the
following paragraphs assume the use of an internal
graticule oscilloscope with the 197B. Special considera-
tions required for external graticule oscilloscopes are

- given in paragraph 3-35.
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. 3-24. CRT Filters. Any filter over the CRT face should
‘be removed before toking photographs, except for
‘special purposes as discussed in pnrqgmph 321,

3-25. -CRT Controls. Trace intensity should be set for
optimum trace detail. In some instances, compromises
may be necessary to intensify fast-riseor fall portions of
a waveform, or to match trace and graticule intensities.
Focus and astigmatism should be adjusted for o sharp
trace over the full display aren; this shonld be done with
a test signal prior to recording gingle-shot trunsients,

3-26. Shutter Speed Limitations. The shutter must
remain open long enough to record at least one complete
sweep, and preferably five to ten sweeps if no drift or
jitter is present. Due to the time required for the shutter

control circuit to recharge, succeeding shutter

1 b
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actuations ghould not be attempted at less than 10-
second intervals,

3-27, FOCUS. Focusing of the 197B is completely
adjustable, and is performed as follows:

. a. Mount camern on oscilloscope and apply power
to camera. :

b, Open camera hack and insert focus plate @,
NOTE

If there is'a film pack in camera, it must be
removed (this exposes top film in pack and it

;. must he removed after pack is reinstalled in
camers). !

Table 3-1. Polaroid 'Film Selection

Film - ' S ASA ' Devélopment
Type Application Charscteristics Equivalent ”“""'““"" Time
‘ - Speed ne Pairs/mm (Secs at 75°F)
‘Pack Films | 3-1/4 x 4-174 in. - Actun) 197B Camera with stnr{dnrd Polaroid Pack Back
| imoge size 7.3 x 9.6 em. . o
107 Most popular CRT film - high 3000 16:22 15
speed, medium contrast,
084 Professional version of Type . 3000 1622 16
. 107 selected for more uni- ‘
form specifications,
'1076 Similar to Type 107 except 3000 16-20 B0 ‘
: prints do not require coating. '
667 Professional version of Type 3000 16-20 0
107C selected for more uni- ‘
form specifications.
. 865 Provides both a positivé print 75 1420 (print) 30
o for quick-look use and n negu- 160-180 (neg) '
tive for enlargements. : ' _
- 4x5 Actual image size9 x 11.5¢cm. 197B t)llmern with Graflok back and Polaroid 545 Film Holder
Film Packet : . :
51 General Purpose CRT film - 3000 1622 15
- high speed, medium contrast. '
P82 Fine grain film for applica- 400 3500 +. 15-20
: tions requiring high resolution.
55 Provides both a positive print . 50 4 22-25 (print). 20-25
\ and a permanent negative. 150-160 (neg)
51 L High contrast, bluesensitive . [} 320 28-32 : 20
! | for use with P11 phosphor. (daylight) S
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c¢. Set camern controls as follows: '

SHUTTER SPEED +.vrvvevrsssrsssesnrsrnrnes T
LENS{/N0§ Illbbbvrbiibbhb D{VD.D.U. llllll "E S 1;9

d. Press SHUTTER bar () to open shutter,

e. Verify that focus plate @ s Nat ogainst film
frame (as shown in figure 3-2) with proper side toward
lens, Adjust FOCUS control @ until vertical graticule
line is no longer split when viewed simultaneously
through top and bottom of split-image spot in center of
focus plate (See Figure 3-3).

f. When focus adjustment is complete, tighten
FOCUS LOCK knob -and recheck focus, Remove
focus plate, close shutter, and reset all camera controls
‘to normal. 7 :
3-20. RECURRENT SWEEP EXPOSURES. The following
‘procedure nssumes a stable display of normal intensity.

"Ifthe display is unstable, a faster shutterspeed (1/30 sec '

“is fostest) should be used with a larger aperture (smaller
‘number); It ghould be noted that approximately the
‘same exposure is obtained by various combinations of

1 “ b
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shutter speed and aperture (i, ¢, 1/2secat {/5.6 and 2sec
at {711 correspond to | secat £78). Ifthedisplay intensity
is wenk, and cannot be improved by adjusting the
oscilloscope intensity contral, a larger aperture should

" . be used with a slower shutter speed.

329, To phbtogrnph n recurrent sweep display,
proceed as follows: '

a. - Set camera controls 6s follows:

SiiUWERSPEED AERRBAEEEPEE R EER D EEEFERER bR l
LENSf/NO‘ b!hl}'..bl'it"b..'b.""Ph""'h B

b. Close viewer door @). ‘
c. Press SHUTTER bar @ to actuate shutter, I'

d. Develop print according to instruction sheet
supplied with film, ' :

' NOTE

If print is overexposed (too light), use smnller
aperture (larger f-number); if underexposed,
use larger aperture.

(MP55)

Figure 3-2. Camera Back.

1
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3-30. SINGLE SWEEP EXPOSURE, Single-truce

photography of fast transients is possible by using the
high sensitivity film now nvailable. Single events that
are too fost or too foint for the eye to detect can be
_captured on this film. In single-trace photography, the
oscilloscope should be set up initially using a pulse

~ generator operating ot a low repetition rate (30 Hz or
less) ns o test signal. The low repetition rate avoids the

., Increase in trace brightness caused by phosphor.

Operation

t

persistence when truces overlap, and permits optimum

- CRT focus adjustment, During this initial adjustment,

the sweep speed should be set for the same speed to be
used in the final photograph. To toke n photograph of
the desired transient, the camern shutter is held open

~ manually on B or T while the oscilloscope sweep is

trigered once by the signal being photographed, One
precnution regarding external yraticules concerns
parollax (refer to paragraph 3-37) between trace nnd

FOCUS PLATE 1000-0226

yoo ' Figure 33. A. Waveform OQut of Focus : ' .

B, Waveform In Focus

i 15
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g'mlicule: allownnee for parallax should be made when
adjusting the -trace amplitude and position, I an
internal graticule CRT is being used, parallax is not
present. '

331, To photograph n single-sweep display, proceed ns
follows: .

h. Set SHUTTER SPEED @ to T or B,

b Set LENS i/NO, @ wide open (f/1.9)if displny
is dim, or £/8 if normal. These are trinl settings;
experience with given conditions will indicate preferred
settings. If a large aperture is used, focusing becomes

critical.

¢ Assure good visunl presentation of signal when -

it is displayed, Set CRT intensity high, but not sohighas

to cause a halo, defocusing, or loss of detail. Check CRT

focus on singleshot or low repetition rate signals.

Cd Close viewer door O
;'. Open similer.
, f, Trigger single sweep..
g. .Clnse Shuﬁer..

h. Develop print nccording to'instruction sheet
supplied with film. o -

3.32. OBJECT-TO-IMAGE RATIO ADJUSTMENT.
Object-to-image (reduction) ratio of the 1978 is
adjustable from 1:1 to 1:0,7. The focus plateis imprinted
with three scales' @) that are used to set theratio to I:1,
1:0.9, or 1:0.7. Adjust ratio os follows:

2. Mount camera on oscilloscopeand apply power

" to camern. .

bh. Remove focus plate from storage compartment
@ on bottom of camera.

¢, Open camern hack ond insert focus plote (see
figure 32). - :

! ' NOTE )
M ‘there is n film pack in camera, it must be
‘removed (this exposes top film in pack and it
must be removed nfter pack is reinstalled in
camera),

d. Set comera controls as follows:

~ SHUTTERSPEED ..\evvvvervrrveriersinrsens T
LENS /NO. .0isvseeensiosresersessvesnens 1

" e._Press SHUTTER bor € to open shutter.

'3:5_ . . o | . N
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f.  Ensure focus plate @ is flat npainst Glm frame
and ndjust objecttoimage ratw serew (MPS5) until

. graticule lines nre aligned with ealibration marks (for

desired ratio) on focus plate,

NOTE

When adjusting camern for 1} ritio, it may
be necessary to turn focus plate upside down, ;

g. When reduction ratio adjustment is completed,
check focus and ndjust if necessary,
]

h. Remove focus plate and replace in storage
compartment @. Close shutter and reset all ‘enmern
controls to normal,

. 3-33. REMOTE SHUTTER AND SHUTTER SYNCHRO-

NIZATION. The shutter of the 1978 may be actunted
from a remote source, This function nceurs with TTL low
or when the remote source closes n circuit between the
REMOTE SHUTTER jacks @). When this feature is
used, there is 1 mechanical delay between the time that
the signal is received and the time that the shutter is
actunlly open. The approximate dclay time is s follows:

SIS 1 beerrsesssneariessss  Shutter starts to open

BB eseersreennrrerreenss Bhutter is half open

128 o vsvvrnssorensrrsseennens shutter fully open

334, The SHUTTER SYNC jncksI @ providen closcd
circuit when the shutter is actuated. This feature

* permits synchronization of other equipment ‘with the

shutter action. For example, the single sweep anction of
the oscilloscope could be triggered through this switch
action. However, the mechanical delay in actual shutter
opening as previously described above must be
considered.

3-35. EXTERNAL GRATICULE
- CONSIDERATIONS.

336, Severnl problem nreas must be considered when
attempting to photograph displays on an oscilloscope
with an external graticule, '

3-37. PARALLAX. In the internal graticule CRT, the
graticule lines are in the same plane as the phosphor.
This arrangement eliminates any parallax between the
graticule and the display, With external graticule
CR'T's, the graticule and phosphor ure separited, and
parallax enters into the mensurement. Two parallax
effects, as illustrated in figure 3.4, are present.

' a.  Parallax.caused by the difference between lens

viewing angle (B) in figure 3-4 and straight-on viewing

angle {A). ‘

_b. Parallax caused by the difference between lens

viewing angle (B} and eye viewing angle (C). 3

t
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348, Parallax problems can be minimized by maning

- ‘certain that the CRT face is in direct contact with the - -
graticule. 1f scale measurements are to hemade from the |

photographs, determine the error due to parallux and
make the necessary corrections when viewing the

display before exposure, For maximum accuracy, ninke ',

scale mensurements near the center of the photograph.

3-39, DEPTH-OF-FIELD. An important effect to
consider when using an external graticule is depth-of-
_ field, the range of object distances within which the

Operation

' ' .
image (formed on the film by the lens) will be in focus.
Depth-of-field has an inverse relationship with nperture
size; that is, the larger the aperture, theshorter the depth
of field. To have both an external graticule and the
display in focus at the snme time, the npertureshould he
about £76.6 or smaller (larger f-number). For this reason,
separate exposure of the graticule and display is
recommended whenever nn aperture larger than /5.6 is
required. Since the corness of the film are farther from

‘the lens than the center of the film, a short depth-of-field
could leave & portion of the film out of focus,
. F o

CATHGDE BEZEL VIEWING BHGLE
FAY TUBE a” {4}
PGS FHOR . \
e '
Shuris
i - WEWRS ENGLE
wiFet CAMERA REMOVED
+ i [
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| \
! 47 4 : ’ ~
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-Figure 3-4, Parllax Effects
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Model 197B
« SECTION IV , :

. PERFORMANCE CHECK _ ' b
| | | |

4-1. |NTRODUCT|ON d, Press SHU’I‘I‘ER control bar 0 and verify

that shutter closes.
4.2, 'This section contmns procedures for cheekmg the
Model 1978 performance. l : . 46, LIGHT LEAKAGE. Check for hght lenkage in the
197B as follows -
: a. Mount camera on nsc:lloscupe nnd npply power
[set power selector switch @

b Ensure that there is no diéplny on oscallnsmpe

4-3 PERFOHMANCE CHECK.

4-4, This check may be used as an incoming quality

control check, as a periodic operational chcck or after ‘
k c. Set SHUTTER SPEED selector swltch (] to 1

. repairs have been made,
4.5. SHUTTER OPERATION. The following procedure second.
verifies shutter operation. . _ |
‘ , . d. Set LEI}IS f./NO. control . to 1.9
e. Press SHUTTER control bor © ond develop
resulting photograph. Resulting print should be
’ P

a. Connect power to the 1978,

b. Set SHL’I'I‘ER SPFFD selector switch o toT.
completely black
3 NOTE

If light leakage occurs refer to Section VIII

c. Prebs SHU"I‘TFR control bar @ and \nsually
_ for posmble causes,

verify that shutter, opens. (It may be necessary to open
camera back and observe shuttcr action through

camers. } ‘
v R :

p ' Yoy ,
' 4-1/(4-2 blank)



Mpdel 197TB

4

5-1. INTRODUCHON

52 This sectmn descnbes adjustments required to
veturn the instrument to peak opemtmg capabilities
when repairs have been made.

53 SAFETY REQUIHEMENTS o

5 4, Although this n.ntrument has heen deslgned in
accordance” with mtemntmnnl safety standards,

general safety precautions must be observed during all
phases of operation, service, and. repmr Failure to

comply . with *he precautions 'listed .in the Safety

Summnry ot the front of this manual or with speclf' c
wnrmngs gwen ‘throughout this manual could result in
serious injury or death. Service and adjustments should
be performed only by qualified service personnel,.

5-5. ADJUSTMENTS.

Adjustments

| SECTIONV S
. ADJUSTMENTS o

5-6, There are no electrical adjustments for Model
197B. Procedures” for two of the three mechanical
adjustments, focus, and reduction ratio, ‘are in Section
IIL. The other mechnmcal adj ustment is calibration of
the LENS {/NO. control @' and is pérformed s
follows:

. a. Rotate LENS {/NO. control 0 fully counter
clockw:se :

' b. loosen twoknob éetscrews and positionknobso
that pointer is aligned with calibration mark below 1.9
posntmn (the mark without a number by n)

¢. Tighten knob setscrews.

' B 51/(5-2 blan'k)
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Replneenble Parts

Model 197B | ! ;
{ P , Ii ' ]’, p } ' = | f
. b j! ' ' o 4 ) . . : S
. RN | secnon VI | |
o REPLACEABLE PARTS |
.‘. ’ I‘h I‘ I. :' -e' '\i)l‘ . ‘ ;
6. mrnonucnon ’1 |67 ORDERING INFORMATION,

| 1 R ’ A

62.: Thas section’ contmne informnt;on fnr ordering 6-8 ’l‘oordernpnrthstedmtherep]nceublepnrtstnble, ,' '
L parts, Abbrewntmnu used in the pnrtshsturem table6-1. quote the Hewlett-Packard part number, indicate the! ||
-Table (‘ 2 lists the parts in alphanumeric order by 'quantity required, and address the order to the neurest‘ '
reference deslgnnﬁen and includes the manufacturer Hewlett-!’ucknrd ofﬁce. ‘ : .
L and mnnufaeturer & part number. Table 6-3 lists ! ' SN
' mnnufacturers cudes.. - - i 69 To order n part that is not listed in theRepluceab]e
L Parts table, include the instrument model number,:
-3 ABBREVlATIONS o "+ instrament serial number, the description and function’
L ‘ - of the part, and the number of parts required. Addresa
A :* R "l‘nble 6-1 hsts ubbrevmtmns used in the parts - the order to the nearest Hewlett- Packord ofﬁcn.. -
lists, the sthemntics and throughout the manunl. . o
In some cases, two forms of the nbbreviation are used,” 6= 10 SPARE PARTS KiT ‘
one all in capital letters, and one partml or no capitals,
This occurs becnuse the abbreviations in the parts list
. arealways ullcapltals However, in the schematics and
-other parts. of the manual, other abbreviation’
- forms ‘are used with both Iower cnse and upper cuse

letters. R . g oL

- ss nquAceAeLEPARTs Llsn

v

3

611, Stnckmg epare parts for an lnstrument is often _

~ done: to ensure quick return to service nfter n

" malfunction occurs. Hewlett-Packnrd has o spare parts

.+ kit available for this purpose. Thekit consistsof selected

replncenble assemblies and components for thie

instrument. The contents of the kil and the

a recnmmended spares list are based on fallure reports: -
nnd repair data, and parts support for one year,‘A:
recommended spares list for this instrument may be v oL
. obtained on request and the spare parts kit may be ; -
ordered through your nem-est Hewlett- Pnckurd office, )

e Vo
6 ﬁ 'I‘uble 6-2'is: tHe list of replucenble purts und is
- oo orgamzed ns foilows.‘, b P :
I i - A .!‘\).
a. Llsi.\of electnchl nssembhee EEENCR AV
: e L P 6 12. .DIRECT MAIL ORDER SYSTEM

b, K Chassls mounied parts in, nlphnnumencnI' , -‘
,". ) 613, nghm the USA Hewlett- Packard can supplyi

N ‘ . i il
) ‘ i
b
i

\.-

!
1
e
' ‘ofrde by reference desrgnnuun TN .
; 'I : . 1 R pnrtsthroughnd:rectmmlordersystem Advantngesof‘ '
Pl Elecmc l nssembhes und their, components in using. the system are os tollows. ‘
¥ nlphanumencnl m'der by reference demgnntmn o Sy

‘”
+ .} \ 1

s |"
A | 1 '

oA Dn'ec; nrdenng and sh:pment fmm the HP
l" he mformntu;n gwen for euch part cohhistb of the Parts Center in Mountmn V:ew. Cnhfnrmu. :
tt'ollov.\nng.{' . ,’ S ,~ g

}| [ i ! i i
b ' N Nu mnxxmum or minimum on nny mml order

(there is o, minimum order nmount for parts ordered
through a local HP office when the orders require bllllng
] “ and mvoxcmg)

bl e

u. 'I‘he Hewlett;!’ncknrd!pnrt number und check
dlmt ‘J' Vo ',! . ! \'

PR

b

: e The desc ptmn df the part.: . :
oA A ‘typlcal munufn turer of the pnrt ina ﬁve dlglt

cade. b : ", L .

R 1 N .II ; .= 4 '1‘ X

e The manufacturers number for the purt

The tota! quanmy for ench part is given only onceat the
first nppeamnce of the pnrt number in the llst

b The totnl qunntny (Qty) m the mstrument e,

g P
' H:N--ll'll o e

S e Prepmd lrﬂnspurtatmn (there is a smnll
: hnndhng charge for ench order)

d No m\mlces ’I‘o prov:de these advantages, a

check or money order must nccompany euch order.

; B- 14 Mml order forms and speclt‘;c' ordering
mformanon are available through your local HP office.
. ‘Addresses and phone pumbers, are located attheback of
thls manual L
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Table 6-1. Reference Designators and Abbreviations

, REFERENCE DESIGNATORS ‘
. . \
A = aspemhly . F = fuse Mp = mechanical park U n integrated clrcut
B = mator YR w ilter P ~ plug v ,® vacuum, lube, necn
BY = battery c 1= Integraled circunt Q = hransistor . bulb, photocel), etc
c = capatitor J = Jach ) R = tegistor VR : = yoitage regulator
cp = coupler K = telay RTY v thermistar w = coble [
[ ] «= diode L = nducior B! = gwilch x = sochet
pL = delay Iine Ls = loud speaker 4 = Lranstarmer Y = erysia)
[+ = gavice signaling llampi M = meter ™ = terminal bogrd 4 w funed cavity network
E « mise efncirenic pars MK = micrephone - TP = lest point
ABBREVIATIONS
A « amperes H = hentlas ‘N/O w narmally epen RMO = EAch mount only
AFC = putomahc he&uem:y HOW w hatdware NOM = nominal RMS = pOOt-menn BGUAre
contral :
AMPL = gmpliher HEX = harpgonat NPO = negative poitve reto Rwy = reverse working
HG « mercury tzerg tempetature voltage
BFO = henl frequency oscillater KR 1w houny! coethcient)
BE CU = herylhum copper HZ = herte NPN = negalveposilives sB s plow-hiow !
'BH = Linder head . negative SCR = BCrew
214 « Landpass NRFR = gt fecommanded for 5E = gelenlam t
BAS w brnss ) IF . « yptermediote treg , held replacement | SECT = sectiohind
BWO w bachward wave osolistor  |MPG - impregnated NSR ot separately SEMICON = pemiconductor
: ) INCD = jncandescent teplacesble Bl = siNcon
- CCw W countel-tlockwise INCL .= inclugaisl sik = pikver
CER ' ~cenamic INS = |nsulationind! OBD " = order by gescnphon BL v shde
CMO - = cabinet mount only INT o bsternal o’ = gyt head 5PG = EpHngG
COEF = enelicient ox = 0rige SPL 1= ppecial
com w common 3 < kilg=1000 55T = gta.niess steel
COMP s composition L \ ER = BRIk ring ’
COMPL = = compliele LH = left hang - P = penk BTL @ geet .
CONMN = connector Lin = linenr taper pC. = privted circuit - : !
[~ = easmium piate LK WASH  ~loch wubher PF ~ picclarads~ 107 TA « tantalum
- @RT w ¢athode-ray tube LoG « Jogarthmic Yaper - Tunas 1O , ~ hime delay
oW * clockwise LPF « low pass hilter ! PHBRZ =~ phosphar bronze ToL @ hoggle
. } . : PHL = philhps THD » threae
' DEPC = deposiies carbon '] ~ milhi=10-Y [V = peak inverse voltage n = Yitanium _ s
bR = drive . MEG = mega108 PNP = posibve-negative- ToL" st lorpnce
. ' MET FLM - = metal film - i positive TRIM = hrimmer
ELECT’ = glectrolytic MET OX - motalic oxide P/O « part of . ™WT s tranling wave tube
ENCAP = gncapdulated MFR - « manulacturer ! POLY * polyslyiene ' :
EXT n externat MHZ = mega fertz PORC = poreelain 1] 5 micre 0§
. . ‘MINAT = miniature POS = pasitionis}
F = larpds MOM = momentary . POT - » patentiometer VAR = yorable
m = {lat hend Mos = meln) oxide subsivate PP = peak-to-peak yoCw = iic warking volts
FILH = tilligter head MTG = mounting ' PT u paint : ) .
FXD = hued My < "mylar” PWY s penk working yoltage W rowith !
’ . ) i w ‘¢ walts
G = piga 1109 N = pAno 110-9) RECT = peehler wiv a working inverse
GE = germanim NG = normally closead RF * ragio frequancy . voltage '
GL - *= glass NE- = neon RH = yound heag or ww = wirgwound
. GRD ¥ groundied NI PL = pichel plate tight hang w0 = withgut
!
'
1
g 1 H !
i
: )
t
]
1
. J
1
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“Model 1973

2
A4MP1

@
COv AAMP3

Replaceable Parts

’ g Figure 6-1
Model 187B Exploded View,
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Model 197B

Replaceahle Parts

MP78

. Figure 6-2. Camera Control Panel Explbded View
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Replacenble Parts

"~ Model 197B

| - , Figure 6-3.
Camera Power Panel and Hood Exploded View
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Figure 6-4, Camera Internal Exploded View
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Model 187B . .« | : o Replacenble Parts

A.

! ' - ¥ - Awmsmlsmsmemwm
. _ . A4MPIB

A4H14

& (LEFT SIDE A4MPI4}
A

" NA4MP25
ILEFT SIDE A4MP26)

L AIMPIE ,
A4MP1 )

~ A4MP3
@,

T~

~ / '
_ . g H43
! o . MMP‘Q\\\"‘!"’A“HI‘ \\%\ :

' AdMP12 ’%
. Figure 6-5. A. Option 006 Bezel Exploded View -
NI ' . ~ B. Option 002 Bezel Exploded View




Replaceable Parts : Model 197B
Table 6.2, Replaceable Parts
Reference HPParr | C ' Mir
\!
Designation Number - | D | QY D‘-‘:'C"P"ﬂn Code | Mir Part Number
] I

[l 00107 66508 3 ] BOARD ASSEMALY POWER ZBABO D0L97T E£BOR

A2 0010785504 ‘o ] ,SWITCH RQARD ASSEMBLY 18480 0097 EEKOS

AL 0017-£6600 & BOARD ASSEMELY LY FE4E0 97 6EBOG

P §0378A 2 Iy CAMERA ADAFTOR KIT TRAB0 10376A

AOIOPT 00D - C)0378A A ] CAMERA ADAPTOR . 1878 JBARO 1037RA

A& (OPT 006, © 102754 Iy CAMERA ADAPTCR 8480 103754

Ab 10I8)B T CAMERA BACK 18480 103538

AB 1OPT 003 103828 s [ CAMERA BACK 78480 102578

‘At 00197-809E0Y 2 3! BHUTTER ASSEMBLY 1840 0010760501

o5 1450 0392 B I3 LIGHT leCA‘IOR_ WHITE 61V JB4BO 1A50 0192

B ' D60 0040 2 |s { TERMINAL B} DR LUG LK-MTG FOR-#1 & 5CR 28480 0360 0040

E2 0360 00OV 5 ¥ TERMIKAL: SLDR LUG LXK MTG FOR #8.5CR 28440 DIE0 DO .

£3 01601158 Pl B BPACER-FAD 25N LG BINID 626 (N QD 00000 QROER BY DESCRIRTION

£4 , 2110 0864 B 1 FUSEHQLDER BOOY § 2A MAX FOR UL 2L er ) 03t 1E87

ES 2100585 ] 1 FUSEHOLDER CAP 12A MAX FOR UL JBAED 2100865

: +
Ft 2110 0064 3 ] FUSE T25A 250V TD 1 25X 25 UL 78400 2016 (R4
. . IFGR 110V GPERATION ‘
A} \ n } 2130 021 3 ] FUSE 062A 250V ID T 26X 25 UL TE015 33062
LN ' ' (FOR 220V OPERATION

HY | 21000189 ] 8 13 SCREW MACH & 40 2% 1N LG B2 DEG 00000 DRDER By DESCRIFDON

I ' . ,

H2 2260 DOO2 6 |6 NUT HEN. DBL CHAM 4 &0 14D 062 18 THK 00000 ORDER BY DESCRIPTION

H3 . 084 0073 Y 7 . SCREW-TPG 632 312 IN LG PAN HD 5LT 5TL 00000 ORDER BY DESCRIPTION ,

s 0624 0074 2 |v - | serEw.TrG 6 32 3788 LG PAN HD SLT 5TL 000 OFDER BY DESCRIPTION

f Hb | 0b10 0A86 B 1 RING, RETAINING O YBR' SHAFY TS YA I1BMD .

Hé 751D 03B 6 17 SCREW MACH B 32 BN LG 00 DEG L0044 ORDLR BY DISCRIP]IIDN

. i . .

W7 3480 DOES 8 2 Pk ROLL 062 1 DiA 2% INEG STL 28480 1480 DOEY

HB " 2160 G184 0 10 SCREW MACH 6.32 312 I8 LG 100 DEG [retosl ORDER BY DESCRIPTION

HO 2050 0106 6F7 WASHER FL MTLC NO 4 125N 1D 2840 1630 0105

H10 2190 0030 L] 7 WASHER LK HLCLNO A TIBINID JBARC 1300040

H1} 1060_000? 2 ¥ WASHER FL MTLC AD 30 200 INID 278480 060 0002

' H12 . 2200 0165 -6 4 SCREW MACH & 40 26 IK LG B2 DEG t - DO ORBER BY DESCRIPTION

HY) " OB\000VE [+ 300 I } RETAINER RING £ REXT 125N DIA STL 18480 05500015

H4 0620 0186 o 12 BCREW MACH 2 b8 $25 IN LG PAR KD PO2I 00000 ORDER BY DESCRWPTION
. HIB 0620 0160 B B 2 ) BREW MACH 2 58 25 INLG B2 DEG 000G ORDER BY DESCRIPHON

HI8 2100 0002 B |27 SCREW MACH A 40 126 I8 LG B2 DEG " 0o0Do onnn} RBY DESCRIPHION

Hi7 ' ' 3080 D056 ;] ¥ WASHER FL MTLCNO 6 171N 1D 78480 3050 NOGE

1B 10008 5 3] WASHER LXK HLEL NO & 34) INID . 28480 2190 0018

Hip 272600001 6 134 KUT-HEX DBL-CHAM & 20 THD 0D+t IN THK 78480 2260 000
‘W20 2200 0143 oI SCREW MACH 4 20 375-I8 LG PAN HD FOI Q0002 ORDER BY DESCRIPTION

M2 2100 0164 5 |6 SCREW MACH 4 40 1BB IN LG UNCT B2 DEG Q000G "ORPER BY DESCRIPTION

H22 J200:018h L2 I 3 SCHEW MACH 4 40 11N LG PAN HD PO 00000 DACER BY DESCRIPHON

W23 060 C0VD ¥ ] WASHER FEMTLC RO 10 2 IN1D & IN OD 28480 3060 00YD '

- H2 22000148 |1 s | SCREW MACH & &0 625 IN LG PAN HD PO2I 00000 ORDER BY DESCRPTION
H15 2360 033) 2 7 SCREW MACH B 37 26 IN LG PAN HD POZ} D0D00 ORRER BY DESCRIPTION
HiB 2190 07107 0 [ 3 WASHER FLMILC N B 1EB INID ’ 18480 21900707
H2¥ 23590.0468 0.1 WASHER LK INTL FAD 4 516 INID 28460 2100 D4Eh
HiB 21000170 3|6 SCRAEW MACH 4 30 625 IN LG B2 DEG ; 00000 |- ORDER BY LEGCRIPTION
H19 | 29500006 ] B MUT HEX DBL CHAM Y, 4.32. THD D94 IK THA 00000 QRDER By D?SCMPFION
g 2650 0035 [+ I -4 SCAEW MACH B 12 151k LG PAN HD SLT 00000 ORGER BY DESCRIPTIQN
Hh 3030 0283 3 2 SCREW SKT HD CAP 4 40 25 I8 LG ALY 5T 00000 CRDER BY DESCRIPTIQN
M2 050 016 2 ] R[TAI!IVER RINGE-REXY 15BN DA STL ° 26480 QK10 0165 1
HA3 o510 075 7 ] RETAINER RING 8WD E EXT 188 IN DIASTL 18480 o510 ONG
HI% 0810009 2 2 RETAINER FING CRSNT EXT 550N DA SIL 7B480 0510 0093
H36 ; 0380 0022 2 §5 SPACER RND 378 IN LG 128N 1D 78480 0O OL? - .

H38 2200008 T ¥ SCREW MACH & 30 862.tN LG FAN HD PON 00000 ORDER 8y DESCRIPTION

1
] | .

HA? 22000762 -] ? SCREW MACH & 30 25 JN LG TR HD-POI 00000 ORDER BY DESCRIPTION
.18 130300329 L 4 SCREW SET A A0 176 IN LG SMALL CUP PT 0000 ORDER BY DESCAIPTION
B ] 12000163 < 4 SCHEW MACH 4 30 378. )8 LG TR HD BLT 00000 ORDER BY DESCRIPTION

503 L 72000139 4 10 BCREW MACH & 40 25 I8N LG PAN BD-POR) 00000 ORDER BY DESCRIPTION

HéY 24200003 7 0 WUT HEX DBL CHAM 632 THD 094 IN THK 00000 ORCER BY DESCRPTION

" . .

H42 29500082 g T KUT HEX DII!L{HAM 34 30 THD O62.IN THK 00000 - ORDER BY DESCRIPHON

3 067C-0183 8 |8, SCHEW SET 4 40 125N LG SMALL CUP PT 18480 CEICMBa

a4 2150.001% B i WASHEA LX INTL E O 1O D5 IN 1D - 1BAB0 2180008t

HAS 2740-000% 3 2 NUT HEX DBL-CHAM 10.32.THD 109 IN THKX. 00000 ORDER BY DESCRIPTION

4.1 22000758 313 SCHEW MACH & 20 8)2- 16 LG YOO DEG | [o.1 SV {RDER By DESCRIPHON

- ;
l')
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Model 1978 Replacenble Ports
Table 6-2. Replaceable Parts (Cont'd) ' ;
Reference HP Part - | C : : Mir ' ;
art Number
Designation Number D Qly Description _ Code Mir Part Num
1
4
Hef 22000175 B |2 SCREW.MACH # 40 } 251N LG B2 DEG 00000 ORDER BY CESCRIPTION
HaB 23600373 o |2 SCREW.MACH 6.2 625 IN LG BDG-HD SLY 00000 ORDER BY DESCRIPTION
WA 3030 0032 4 |2 |- ScREW-SET6-32 126 IN LG SMALL CUP-PF 00000 ORDER BY DESCRIPTION
HEO 3060-00Y 32 WASHER FLNM NG 5 T3 IN IR 26N OD 28480 1050 071) :
h5s 0820 016} B e SCREW MACH 2 55 312 IN LG 82 DEG 00000 ORDER BY CESCRIPTION.
. HE2 100-0084 b WASHER-LX INTL T Y/4 1N 266N 1D 28480 21800084
g 00197-2760% 5|4 BANANA JACK 28420 00187-27501
2 1251-2387 a CONKECTOR AC PWR HP 9 MALE FLG-MTi3 28480 125.2387
MPY 4370 00V 5| 1874 VIEW HOOD - 78400 4£320-00t8
MP2 D0197. 44108 5 1} COVER TQP EKD VH ! TB4CO - 00197 44101
MP3 00YB7- 44107 T by COVER BOTTOM END WH . 78480 00187 44102
[ 00197 4450) 4 |1, | ooorwiewnooo 28480 00197 44801
mPB 1460.0278 R BPRING-TRSN. 208 1N OD 096N OA LG MUW 28480 14500270
MPE BO41- 1545 i MOUNT-LIGHT SHIELD 28480 BO&Y 15AE
MP? 1420 0038 6 {1 HANDLEVINYL o 28480 1440 0035
MPE ‘ 00107 23708 5 | EHAFT.CAMERA SWITCH B4A0  } 0018223708
Mro 00107 01107 3 BRACKET HOOD FRONT 28480 00167 01207
MPTY 00187 I T 5 [ BRACKET UV LAMP 2B4EY ooz or17
MP1Z 00197.01209 B |t BRACKEY REAR MOUNTING 28430 00347 03200 )
MP13 00187 04107 Bl CUSHION FELY 28480 | 00107-081C7
MP14 8300 DOBY 4 13 RIBBON VELVEY 18480 8300 (081
MP1B p3no 0o’ v RIBBON VELVET 28480 83005070
I MPIB 0087 04337, e |t COVER PC BOARD 28480 00'D7 04117
MP17 1400 0063 s CLAMP CABLE }72.DFA 375 WD NYL 28480 1400 0053
MP1B 0018723700 s | SHAFT e 28480 NND7- 23700
T [
MP20 1000 001 e |1 FLTER LENS UY _ \ 28480 1000 001
MP2Y 00107-04602 o GASKET-BELLOWS, 28480 00187 04807 i
MP22 504)-3546 s |y BUTTON FOCUS LOCK 2848 By asee . LS
MP23 0370-3022 ? | KNOB 28280 | 03703022 )
MP2A 00167. 0480 t | GASKET-BELLOWS 4880 00187-04800
MP25 0015708 2)6 s Iy BRACKET-HOOD R , 28480 - [ oover.oimB
MP25iGPT 0OY; 00105 01201 5|, BRACKET-HOODREAR 28480 00195 01201,
MP28 . 50400438 2 I ACAPTER FILTER 28480 BOMO (431,
MP27 EO20 0888 4 1% RETAINER MCUNT ' 1 JB4RY . BOID-obsY
mp2 00137 84105 2 ] COVER ASSEMELY.LH ‘ 28480, .| O00'BT.BMIGH T
Lo : . R ATL o
" MP2810PY 00} 00T 0412 B |t .} coveRruERYHAND ':m!) < oore7.gal2a :.-.’
MNP ~ Orp87 0ONE I PANEL.SLB . 28380 . | opranbone !
| MPDY 0460 0101 8 FOAM STRP ' = Y \ 28480 / | DASOION .
MPI 008705100 x| HINGE - f v 480 | 00107-0610%
MP33 ' 0010762004 s | FRAME ASSEMBLY.FRONT | 28480 00YB7.62004
N H . ' '
|
MP34 0014762003 5 FRAME ASSEMBLY-REAR 28480 |, 00197 62003 !
MP35 i 0019720603 22 TRIM CAMERA ‘ 28480 0017 20603 B
MPIS 00107-0N108 s | PLATE BOTTOM 28480 04 B 00V0B. ‘
MPY? 0019760601 - BELLOWS CAMERA 28480 0OVBT 6060V ¢ .
MPI8 ' 7'1 %92 &1 LABELINFC : 28480 7I0-1192
MPI2 Q01D7 04118 ] ¥ | COVER MICROSWITCH 28483% 037 D4VIE
MP4O 00137.00106 B[y ! | HOODVIEWING 284g) + | oorer.ooios
(T 0015722701 s | FRYER CAMERA UV 2848 | ‘00v97.2270)
MP42 00187.4220) 2 |2 RETAINER LV FILTER 28480 1 00187-4230%
"mPA3 . 04801217 ' TAPE.INDUSTRIAL ’ " 28480 04601277 . -
H .
MPA4 . 00187 G401 7 ' INSULATOR POWER BOARD ) 0480 D0197.0540)
MPas 2110 0460 3 by MU FUSEHOLDER ) ' 28480 .| 20100860
MPag ONE7.84701 s | BOARD ASSEMBLY-SHUTTER 28480 00107 84701
MP4y 00187 43703 B |2 SUPPORT FRON, . 78480 0016741703
I MP4B 00197.23702 ¢ 92 BMAFT CARRIAGE ; 28480 00187.23702
MPAS 00197 417104 L I SUPPORT-LEFT REAR 18480 00197 33704
M5O 0019781706 o} SUPPORT. RIGHT REAR 28480 00197 31706
MP5Y 0010722403 5 |2 GEAR DRIVE 28480 0019722403
MPS2 00197 05402 B | INSULATOR MICROSWITOH 28450 00197 05407
F{Pﬂ . 0019741104 L J . CLAMP CARRIAGE 18480 00Y97-41204
MP5A 00387.22407 o | SCREW.CLAMP . 28480 00187 22407
MPE5 05700784 s | SCREW.MACH 632 5-IN.LG PAN HD-5LT 55T 28480 0670 0184 .
MPES 00357 48809 Rl F GROMMET 28480 001874880}
MPE? 00197-04106 7 | COVER EOTIOM 28480 00197 03106
MPE8 10000216 5 ) PLATE FOCUS . 28480 100 0276
‘ I ‘
i I of
l i
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Replaceuble Pnrts O - _ . . . Model 1878
' ' Table 6 2, chlaceable Parts (Cont'd)

‘Referance . HPPat |G g b Mir
Designation |  Number p|| Deacrlption Code | MIr Part Number .
vt
MPED | 03705009 4| kNOB BASE PTR 1.2 JGK 25 IN I} i | 82RO 0370 1063 I !
Mea) 0370 2084 o KNOA JADE GRAY : ‘| 28400 0370 2904 Vi
MPE2 P 0010705403 o | INSULATON. SWITCH BOARD 78480 00187 0640 : ot
MPED: ' 00107 01208 s BRACKET MOUNTING FR RH B8O DO1BT 0VI08 Co
MPs4 : 00187 0¥10 B 1 BRACKEF PINION JRABO poterotne o :
(71 * 0OYET 4703 o | SUPPORT.PINICN asas0 ' | ooverer0d
MpEs 116 0262 9 BEARING SLEEVE IBABO Y410 0282
I mps? ‘ 00107.0120 7 |1 BRACXET.GEAR MOUNTING 8480 ", 1| 00V87.0170)
 VMPsa 0400 m}? LI BEARING BLV 188D 214 OD Q7B LG K4t LLGEIE LT FF
MPE3 Lo DO1BT 22406 L 3 EHAFT-SPLINED upteo | ooveraz s
mpio . 00197. 23401 3y GEAR BEVEL : oo N R 00307-2240% ,
WP 00VBY- 23708 8| SHAFT . S 78480 001R7. 237101
I NPTZ, ' oMoy 22402 Al GEAR BEVEL } , 18480 0010722402 o
MR 000701202 B |1 BRACKET BEZEL FETAINER 284B0 00197 H1202 !
MPTA : 00187 qmo B |t COVER EWITCH BOARD 78400 00187 04120 o
. . 0 .- f Y
MPIE oom 002!4 o] PAMEL.CONTROL : o Y FR4BO 00187 0ONA
£ WP OPT OO0V . omemnm o | PAKEL CONTROL . 28480 o0iE? DONI
!L' mps I oo 2202 P B BEZEL-PANEL CON.AOL ‘ 7B480 ‘woin? 12502
M A [ B TAG WARNING 1ALL.A: ; 28480 nwam
. MP78 = po197i47402 611 LEVER SMIR RELEASE - 7B480 00107 47407
MP3 Coy 00197.04108 s |2 CUSHION FELT | 28480 00187 03108
MPAD L 00197:04122 i COVER RIGHT HAND : IRLE0 00197 K172
¥ MPRL i 0010704804 2 | GASKETSLIDING 7BABO 0017 (A
1V MPe2 [ 00197, 6b00Y B | LOCK ASSEMBLY FOCUS - : IB4B0 00197-6600)
T MPRB - 1000 Qm'.- 1§ LENS - 76MM ‘ 28480 1000 0707 ) .
1 s o 3101 0200 (I ] SWITCH SENS SPDT MINIR 154 JBOVAC IR4B0 2108 0200
Jd, s 10N 0BHD 5 | EWITCH TGL SUBMIN SPLT 2A JBOVAC 2B4B0 3100 0BB
4] | A100 3468 8| TRANSFORMER POWER 20480 9100 3968 .
T1iOPT 00V 9100 3428 1| TRANSFORMER POWER V1B 230V 4B E6HZ ‘ IB4B0 BI00 B
'_ Yo . 1 ' i o
Wi _1\ L B1200078 v [ v CABLE ASSY YBAWG 3 CNDCT JGK .Y . 178480 BYID ¥370
W1 0P 00Y: | enzoen? R CADLE ASSEMBLY B T3 - - *§ 28480 BEI) 1802
w2 S ] ooverereos v 1y . | ABLE-RIBBON ) 18480 o087 61606
eAL ' . 7o | oose7 seson LN B BOARD ASSEMBLY POWER | 28480 00187 £6608
1 0180 0104 7| CAPACITOR FXD 200UF +75.10% 16YDC AL 58285 . [ 30D207GOIEDE2
‘AIC2 Co| oBoonase 4| CAPACITOR FXD 100UF 75, 10% 25VDC AL 1 se2epi’ - 300%07G0I8D02
mey . o, 2| o800ay 2| CAPACITOR FXD BOUF + 75 (0% BOVDC AL .| 66289 ACDESGOBODD2 ,
FALT : 01601784 (3 ] CAPACITOA-FXD 1000UF +75-10% 40VDC AL 28430 180 V784 i .
Yrarcs o 0180 0428 5|2 CAPACITOR FXD 4 TUF+150 10% 250vDC AL 1, 18480 0180 (475 s
T rANLE 0180 0425 3 CAPACITOR FXD 4 FUF =150 30m% 250vDC AL 7B4E0 O180:0425 . ’
3 (AL v 01602665 8t CASACITOR FXD OVUF +HO 20% BOOVDEC CEF 78480 0180 3665
AICR) 10UT 0045 6|6 DIODE: PWR RECT 100V 750MA DO 29 : 28480 16010045
AMCR2 180%. omb ‘6 DIODE-PWRA RECT 100V THOMA DO 29 ) 18450 1001 D046 ‘
AICA3 - A B ) mus & DIOPE PWR RECT 100V 750MA DO 29 28480 1001.0045
AVCRA L] 190) D045 ] DKIDE- MWRA RECT 100V T50MA DO 29 : 18480 10080045
“AICAB 1901, 0048 6 fh DHODE-MWA RECT 100V 750MA DO 29 || 2mago 16010045
AICRE § _ 1501 0045 61 OBE PWR RECT 100V 750MA DO-20 78480 19010045
ACR? 1001 0018 5 | 2, | moDr MR RECT 400V TH0MA DO-29 . 18480 1801.0078
' ' Lot ' : ' .
*AICRS " 10080028 o 5| . DIONE PWRA AECT 400 T50MA DO 20 78480 19010028 )
A | 11854 0063 Vs )y TRANSISTOR NPN 2N221B B TO 5 PD - BOOMW oan3 -} N1l
I 1+ o 1858 0072 el TRANSISTOR WPN 2N3OSA 51 10 66 PD- 25W 01818 INI0BE
b AR Tl 0681 1011 Bl RESISTOR 100 10% 26W FC TC=. 400. +600 o CBION ‘
{1 AIR2 ;‘. " 06871211 chagy REEISTOR 120 10% BW CC 7C-0-520 ot | EB2Y
! ' vt ' Do . R . N :
A1R) Vo 07610037 B BY M B RESISTON 390 B% W MD TC=0:200 2BAEO Q161 0037
! AIRA k0] oesT-AMDY 2 | v | resistoR 4710 BWEC TC QN2 onn | EBs70N
AR o] 1002 D076 & 11 | DIODEZNR 365V 10% D035 PD- 4W . 28430 1902 0026
A2 . 4| 0010768604 ']y | swilch80ARD ASSEMBLY 28480 0019766502
AZCY . msooon ‘l‘ 6 1 | CAPACITCR-FXD 2000PF 220% 1RVDC CEA ) 71082 808 4510 202MIKY
ot . Y ‘ Y i . .
. AIC2 0160-0168 e (N B CAPACITOR FXD UE £10% 200VDC POLYE 28480 0360 0168 N
A2C3 ] ‘eweoaasy V2 CAPACITOR £XD OI1UF +BO-20% 100VDC CER g 18480 0150 3459 .
' ACE tf @veo sk ' 1 "' | CAPACITOR FXD O1UF +BO-20% 100VDC CER : 28480 | 0160 1459 ‘
ACE ‘| oyeocEx AY 2§ v | caPACITOR FXD OSUF +BO- 0% 26VDC CER - B0 | OY60 0420
AICE ' , V6o o1s " 1 11 '} CAPACTOR FXD 6 BUF* 10N J6VDC FA - 56289 Y50DEBEXS035B2 !
| Y v '.:‘ ! .
\ o ]' .
*FOR swm.mo AY amnn GRDER AIC5 AICS, AND AltHS s:nmrm p
FOR OPTION 00} AY ao.mrl: OADER AICRS sennmz}u«. \ e i
i
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Reblnc‘enblé Parts

. ot
I 1 i . '
“Mode] 197B , hoh L
- : i ':‘: 1 -I ]
' ' Ta hir 6 2. Ruplaceablc Parts {Cont'd) : oo ‘ ‘
H " " T .
Refersnce HP Part’ Clnail: v Mir . |y Jiim
Qty| - Fo Dnc tion Mir Part Number
Designation ‘Number D y oL rp CQde ! v -
! : ' | .
At | * 0180 2358 7|y | eapacnon D mur-s\. VD TA be2ae | rsoo1sxs008R?
AZCB 0160 358 b | . | capacian FxpuF £20% BOVOC CER 18480 '] ‘0VRO-JBER,
AZCAY 10100016 o |2 ] piobE GE B0V 60MA SUS DO.7 WAE0 [ VDIOOOIE
. A2CR2 VD10 0015 o  IODEGE 60V SOMA 1US D07 28420 1jo001s - !
AZE 0018751002 Vs ROTOR ASSEMBLY | 28480 oNlereInG v,
. ' ! : Co . :
AZER 0015761003 2 | ROTOR ASSEMELY ', 28280  { 001576180
AINPY osto oy 7| RETAINER RING BWD E m N DIABECY | 18450 ann Y10y
AZMP2 01840 27607 - | ROLLER DETENY 28480 OVBAD- 22602
AIGY 1864 007) AR YRANSISTOR NPN 51 PD- muw o 200Mh2 28480 1RE4 001
A202 1854 DG83 s TRANSISTOR NPN IN22VB 61 TO' s PO BOOMW 04712 HLER
AZRY 0684 100} 1| RESISTOR 10 10N 26W 5C rc-.-uboum o . CHY0O0Y
AZR2 cond 108} 3 "RESISTOR 1M 10% 25W FC YC~-BOO + 60D o cpiosr
AZR3 0757 0472 B | RESISTOR JOOK 1% 12BWF TC<0%100 24548 CA-3/B 10 2003 F -
A2R4 D76t D037 A K FESISTOR 380 B% IW MO TC-00200 7, 20460 0761.0037
A2U) T 1810 0220 6 | v | NERWORK RES 12 SIP MULI'I VAWE 1, 78480 1810 0220
ATU2 1870 0263 61 | emvm monosta Y 01205 ENFAIIL
| A2VRI 1002 3104 - 6 |3 DIODE ZNR 5 62V b DO 35 PO+ AW O 20480 1607, 3104
ATXUR 1200 0618 AR SOCKEY 1€ 14 CONY DIP DIP-5LOR ‘ 28480 1200 (438
A3 00YE ™ 86500 YN ROARD ASSEMBLY LV Y 28480 00107 66600
AJR) 0888 3640 B 4 . | REGISTOR 184K )% I26WF TC-0-100 ! 24645 CA LB IO IBAZ K
AR2 , 0608 3540 's’ . RESISTOR 18 4K 1% YI5W F TC=00500 - 24546 C4 ) 810 1642 F
AIR3 0757 0458 rha RESISTOR BY YK 1% 128W F TC+0+* 100, , 24BA6 A 1B T0BYIZF
AIR4 0757 GAB8 B RESISTOR 5} 1K 1% V25W F TE» 02 100 ' 711 A 1/B 106102 F
AIRS Q608 1540 B RESISTOR 15 4K )% )25W F T+ 0+)00 ; IV €A 3/B 1O 16A2 F
ARG 0608 3540 B RESISTON tHAR 1% )2BWF TC- 02100 TUL C4 1,0 101542.F
RERE . ' ‘ \ o
AIR? 0767 0458 7 HESISTOR B1 1K 1% 125W F TC: 0100 Lo 24548, CAI/BIOBIIRF
. A3R8 0757.0488 - ? | resisToR By 4N Y28W R TCH0- 100 24548 CALBIORNIZF
AJVL caracoNs 1| UVLAMP ‘ a0 | nioons .
AWV | 2140035 . 7 UV LAMP . b ozsdeo | pe0o0n38 -
Ad' 103768 0 r{ v |:camEna nparTOA KT 28480 103764 : o
' g : E E ' oy
- ALIQPT 002, 103784 : a CAMERA ADAPTOR » 1978 2B480 ¥0378A
- AR 1P 008 10754 V N R CAMERA ADAPTOR 1B4BO 103IBA. '
AAHS 2190-0018 6] WASHER LK HLCL NO. 6 $41.1N 1D 28480 | 21000mB
AdHY 13PT 002, 2180008 13 B WASHER LK HLLL NO B 141N D 1 2B4B0 Ns00M8 ¢
© AlHEI0PT 008 29000018 . 5] WASHER LK HLEL ND 6 14148 16y 28450 2100 0018
. R ; T
ALH2 " 2100 0460 of + wnnzn L INTL TNO 4 na'u 0. 26480 . | 2300 DABD
AAMZ 1OPT 002 2100 0460 - - o] "WASNER-LKINTLTNO 4 116N 1D T+ 20480 2300 0469 -
A4H2 1OPT 0061 2100.0460 o2 | WaskERIKINLTNG A 138INID - 2R480 2930 tdsh
AAHD 1200 0163 TR SCREW MACH & 20 375 IN.LG IR MD LT 00000 | . ORDER BY DESCRIPLON
AAH3QPT 002, , 32000163 A ECREW MACH 4 40 376 m LG TR HD 5\! D000 onom av btscml’non
MHI IOPT 008: - 22000163 alr | ecrew maena'o s ve TR WD BLT . 00000 ORDER BY DESCRIPTION
AAHE .OPY D06 08100716 LA "FETAINER BING BWD E €XT VB IN-DIA 5Tk » 28480." | obroons ' ‘
* A4HE 1OPT 006! ° 1480 0233 | oo "PIN-GPL; 126 1% DIA b IN LG 55T ; 78480 | 1E00233
AAHE LT 006! 25100118 &'} 2 SEAEW MACH B 37 8 IN L 100 DEG o 00000 | OROER BY DESCRIRTION .
AZHT 1OPT 006: 25100124 N SCREW MACH 822 626 N 1G B2 DEG 0 . 00000 ORDER BY DESCAPTIGN
| AAHBIOPT 006 2510 021 2b 2 | screwmane a2 18 n1G B2 0FG - 00000 - | ORDER BY DESCRIPTION
AAHD OPT 002- 0810 o6 - 1K RING,_ RETAINING O $88: SHAFT ' : 7136 | 43398 MD ‘
AHIOOPT 002 1480 0032 1| PIN ROLL O7B I DIA" 25 I LG BT 18460 14800012 b
. AAHIY LOPT 002, 1480 0310 Al PWV GRY ANSITYP.A DB2IN DIA ‘ 26480 v4go0N0 .
A4HIZ (OPT 00 2200 0169 1| ECHEW MACKH 4 40 125 IN LG PAN.HD ELY 00000 | UMDER BY DESCRIPTION
' . ‘i_ R ‘. . . " N s o S L
AHIIIOPT 00! 2360 0378 Bl ' GCREW MACH 6 32 926 IN 1.G BOG- MWD 5LY 00000 ORDER BY DESCRIPTION
ALHI4 (OPT 002 2680015 rfr SCREWMACH 10 24 276 IN LG 100 DEG |, 00000 ORDER BY DESCRIPTION
ALMPY ' 1460 0278 vl SPRING.CPASN J0B1N OD B6IN OA LG MU 76460 14850 0278 | o
A4MPT OFT 0021 1460 0278 v , GPRING CPRSN 298 IN OD &I OA LG MW 28480 1450 0278 N
AAMPY QPT 006 +460 0278 1 " SPRING CPRSN 298 IN 0D 66 IN, 04 LG MUW 28480 1460 0278 P
AIMP2 0016726009 sl LATCH . : 28420 0018725001 P B
AAMP2 (OPT 002 001072600} s CLATCH - .| 18480 00YB2. 25000 :
. A4MP2 (OPT 008) : 0018725001 AN “LATEH ‘ 28480 001D7-2500Y
T AAMPY 00197.2740 afr BUTTON-LATCH ' 28480 ooteramay |
A4MP3 1OPT 002} 00187-2740) 2l ' BUTTON LATCH 28480 0010727401
. 1 ' i I ' . ’
- AAMP3.10PT 006, , 00197.27408 3 BUTTON LATCH ! 28480 "001HT7. 27401
ALMPA 1010884108 of PLATE ASSEMBLY-LOCKING 20480, | 1010664101
_ AAMPE 10376.2320t ]y CAMERA ADAPTOR 26480 1037623200
AAMPS 10PT 002 . 00197.22006 'Y B MOURT.CAMERA 20480 OCIBT 22006 -
AZMPE (OPT 006) 0019722008 ef . MOUNT.CAMERA 28480 DO197-22008
. ! o
1 f .|
6-11
. . ! h : 'I ’ s : .
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Replaccable Parts

Mndel 1978
i Table 6-2, Replaceable Parts (Cont'd)
Reference HP Part c , : Mir '
Designation Number p | Qty _ Description Code | Mir Pert Number
AEMPE 1 OPT Q08I #2300 Doa1 4 |3 : RIRBON VELVET 78400 030G 0081 i
. AAMPZ DPT 006} 00180081 L] GASKEY 8480 06187 0063}
AAMPE 1OPY 008) aBRTOINA N BAACKET BEJEL IB4BO ooter0I21e
AAMPS 1OPT D06} ooV R DI 4 [ RETAINER 8480 0O OVNE
’ MMPIOIOPF m& DOI97T- 04706 2 I BPACER MOUNT 18480 00197 02705
MMPH IOPI 00& oOVOT. 2140 B |1 BCHEVW CAMERA BRACKET FEABO 0JY07. 22410
AAMPY 2 1OPT D02t 0370 0100 4 |t XNOB 62518 0D 187 DIA GHAFT THABG 0310 5100
AANMPI3OPT 002, 0O107Y 01308 1 ] RETAINER MOUNT 28400 0010701206
AMPLE 1OPT 007 COVDT-0V 706 I REYAINER MOUNT 28480 . 0oYeYT 03206 .
AAMPYS (OPT O 00V0T-0470} 81 GASKET CAMERA MOUNT 1BABO OAOT- (40
AAMPYE (OPT 002 DOVGT DRT02 411 GASKET-WIPER MOUNT 18480 DOYBT OX 102
ARMPYTOPT 002: OOVB7 DAT0R i L] RASKETWIPER MOUNT 1B4BO 00197 (4707
AMPIB IOPT 002+ 00197 04BOY B | WIPER MOUNT 2BABO 001H7-04B0
AAMPIS OPT OO " DOYRT- 22008 [ I ) GEAR WOAM JBARD DOYBT- 22408 -
. AAMPIO . GPT 002 09T 23430 4 |1 GEAR WORM B4RO 00197 22810 . '
AXMPY 1 OPT OO 00V0T- 2NI04 ] ] SHAFY o Ju4B0 05107 23704
- AAMP2IOPT DO ‘0019726002 8 |1 LEVER MOUNTING 28480 DOYO Y 25002
AAMP2Y (OPT 003} 00V57-41000 p I FOOT LEVER © 7BARO oaa7 A100)
AAMPRA L OPY D02 0019741002 Q| FOOT CENTER 2BARG 00T 4002
AAMPRE |OPT 002: 018745003 AR B $Q0T RIGHT PR4HG 0019741003
1 . *
AAMPLGIOPT 00T Q10T 41004 @ I FOOTV-LEFY 2B4B0 0018741004
AB $03538 YA B CAMERA BACK IB4BO 103518
AbiQPY 002 1Ca520 B CAMERA BACK T I8AB0 103828
ARHY 0624 0707 4 |B SCFEW TPG 2 28 1% IN LG PAN HD PHL 8TL 78480 DEY4 DIGD
¥
AbMPS 100C 1817 I CAMERA BACK . JR4BO 1000 0817
FRMP2 50431030 5 11 ADAPTER 28460 BOA F-I0M)
ASMPY " 1095122400 . |2 'SCREW LOCK 28480 0363 22401
\
AS 0010766600 F B EHUFTER ASSEMPLY pd=21-) D0YHT B36OY
AEES 00VHT 43103 B 1 CONTROL ASSEMBLY SYNC . 1B4pn DOYOT 40903
ABHY ' Coa o) 08Y7-0007 4 1B SCREW MACH .84 72006 B2 BEG am - ORDER BY DESCRIP}: N
. E| S .

! ABH2 , | o603 0003 5 |8 NUT HEX DBL-CHAM 1 64.THD O47-IN-THK 70018 DRALER BY DESCRIPTION
ABHD 2210 000D 4 1 BCREW MACH & 40 376 1N LG B2 DEG B0 ORDER BY DESCRIPTION
ABLY EOBO 041 4| SOLENQID SELECT ' Vo 78480 Buuwd 04T

! . ABMPY 0019740700 7 B | BHUTTER FRONE : 1880 00107 A010)

ASMP2, ; ’ oom7.oou » 5|3 CAIMPED COPPER WASHER . B4B0 DOVBT 03106
|- AEMPI oom of Ml 71 FLAT COPPER WASHER 4BABC 00197 08B0
AEMPE NSR ! SHUTTER BEARING CAP 2BABG . ’
ABMPIO 00V97- ?20\1 ] 1 PQD SHYTIER 2B48D 001972200
oy AEMPID \ : 038011856 v EPACER BPECIM.‘I'\' tIN D, 0562 N ID 15480 0360 3185 . _
v -{n}ﬁNP?B . 0019)- 22404 6|1t GEAN IDL!R Lt 84RO 00197 22404
MWGO. DOVBT 89506 71 SHUHER BLADE ASSEMBLY . 18480 DOVe) BO50S
ASMPBR3 . 00Ye7 28707 51 BUSHING REAR o 18480 00187-21702
RS ' : "’ . STANDARD .
Ad - L 10338A 2 I CAMERA ADAPTOR KIT 218480 10376A
MHY 1| 11000008 5 | WASHER-LK HLCLNO -6 14V aN 1D ! 28480 2190 0018
' AH2 1900489 [+ ] WASHER LX INMIL T NO ‘4 1IN ID 18480 2190 0480 !
AdHY 1200 0183 4 1Y SCREW MACH 4. i0 315 INLG TR HD SLT " DOOOD QROER BY DESCRIPTION
[N AAMPY 1460 0278 ¥ L BPAING CPRSN 268 IN ‘0D B8N OA LG MUW 18480 YASD 0278
i AAMPY 0019726001 - b |t LATCH ’ ’ 78480 0018 7. 265001
AMPY 0010727401 3 ] BUITON LATCH 18480 003972741
MMPL 10106- 5410 0| PLATE ASSEMBLY-LOCKING 18420 1010664101
AAMPE 10376 23201 | ] ] CAMERA ADAPTOR 7BABO 10376 222CY 1
' oo OPTION 002 ’
Ad 10J7BA 4 ] CAMERA ADAPYOR . 1578 20480 10378A '
AdHY 2180 0018 ° -] } WASHER-LK HLCL NGO 8 143 JN.ID 28480 21000018
A2 215C 0488 [+ 30 I} WASHER.LK INTL THO 4 118X ID 28480 29000460
. AH) 22000183 4 I SCAEW. MALH 440 J75-IN LG TR-HD.BLT DO000 ORDER BY DESCRIPTION
MHY 05100966 a8 RING, RETAINING O 188+ BHAFT 79116 133-48-MD
ALHIO 1480 0012 3 ] Pt ROLL 078 1IN CIA 25 INLGSTL . ! 28480‘ Y480 0012
AdHIY , 14800010 411 PIN-GRV ANSETYP-A 062 IN DIA 18480 1480 0N 0
POAMMEY i 122000180 L] ] SCREW MACH 4 40 125 IN LG PAN HD-5LY 00000 URDER BY D!SCRIPTION
- AHYY : " 23800178 [ SCREW MACH 6-32 126 IN LG BDG HD-5LY 00000 ORDER BY DESCRIPTION
MHuts 2 ! 8800115 2|2 SCAEW MACH 1024 761N LG 10O DEG 00000 QARER BY DESCRAPTION
. 1. i . . .
"AMMPY 145600278 ] ) SPRING-‘CPHSN 298 IN QD B IN OA LG MUW 1BABO 14800278 !
AMMPL 00197260010 .3 I ] LATCH : 7BARO 00167-2600%
P pAMPY 001972740 3| BUTTONLATCH 28480 001972740}
AdMPS 0010722006 4 1Y . MOUNT CAMERA 28480 0018721006
AAMPY2 03700150 4] KNOP B25 M OD 1B7 DA SWlF‘I 28480 0310010
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,Model 197B o | ‘ 1 | Replaceable Parts
\ R Table 6-2, Replaceable Parts (Cont'd) ' '

Reference HP Pant C ' Mir :
: ' Qat : Descriptio Mfr Part Number
Designation’ Number |D|YY| Iption Code
. - i
AdMPY] ooVET 0V 30 ' 1 RETAINER MOUNT 18480 00197-01206
MMMPYA 3 DOVYDT-01206 21 RETAINER MOUNT 28480 oNer M1206
! ARMPI b 00107 04T B L3 GASKET CAMERA MOUNT | . JBAEQ 00107 CAT0)
AAMPIE OO0y DA 1] ¥ GASKET WIPER MOUNT ABAE" 00107 04702
AAMPY} GO107 D404 ) ] ¥ GASKET WIPER MOUNT 28480 DOVBT 04707
. MMPIB 00167 04801 LN WIPER MOUNT | a0 DO1B? 04501
ALMBID nN01a7- 11808 0Ot GEAR- WORM : T 284R0 DO!.DI-H“OB
MMP20O 0atyY- 22410 L) ' GEAR WORM . 1848 . 00Ve7 22410 P
MMP2Y 00117.23704 ¥ ] SHAFT . 28480 006723704
MMP22 0019728003 [} L] LEVER MOUNTING JR480 00387 26002
PMMPTY ' ©pOIpT-RYO0N ol HIJOI‘LE\-‘!R : . 78480 ooIny- A0
AANP IR 0016741002 [+ 30 I ) FOOT CENTER ! 2BARD 003N7 41007
AAMPIE 00107 A1003 L] b4 FOOT RIGHT . . 28480 DOYDT A1D03
' M_MP?ﬁ PO018)- 41004 2 T FQOT LEFY ; 78480 DO16T A1004 |
: OPTION 008
L L lO]Thj\ 1 ] CAMERA ADAPTOR . 2B480 10378A
AAHY 2190 0018 Bl , WASHER LK HLCLNO 6 141N 1D b EL 2190 0018
- AAHZ 2180 048D or2 WASHER LICINTL ThO & 136 INID 7E480 2190 &0
AdH] © 2200 063 4§ SCREW MACH & 20 376 I8 LG TR WD SLY 00000 ORDER BY DESCRIPTION
Ak 9510 onsG 7 1 RETAINER RING BWD E EXT TEB IN DIA 5L JB480 asioons
AAHE . . Y480 0231 [+ 30 I} PN SPL 126 N DIA b IN LG 85T 28480 1480 0220
AdHE s ona 5|2 BCHEW MACH B 12 5k LG 100 DEG 00000 OADER BY DESCRIPTION
AdLHY? ! 26100124 12 SCREW MACH B 12 62BN LG B2 DEG 00000 CROER BY DESCRIPYON
AdHE wW0men 11?2 SCREW MACH B 32 75 1N LG B2 DEG 00000 CRDER BY DESCRIPTION
AMPL ' 14600270 1 ¥ SPRING CPRSN 29B.0N 0D BS IN CALG MUW - 28480 1460 0278
AAMPZ 00197 25001 b 1 LATCH 28480 QO 26008
FAMPD 0019727401 I BUTTON LATCH . PLEL L 001072740
AMPS 0OVET 21008 .38 ] MOUNT.CAMERA . 2R4BO 00187 22008
AMMPE - §300-008Y A 13 RIBBON VELVET ' FLEL) 6300 D08}
AIMPY 00197.00631 1 GASKEY ZB4BO 00197 DOGNY
,
AAMPE 057 1214 2§ | BRAckerBEIRL 28480 00187 01204
AMFPD o0eroTe 4 ] RETAINER ) JBABO Do e
MMPID 00197 4105 2 ] GPACER MOUNT , TR48D 00107 04705
MMPYY 00197 224414 - I SCREW CAMERA BRACKET o J84R0 00197 2241%
‘ V 5
' . STANDARD
AS 100538 IR ] CAMERA BACK 18480 y03%18
- ABMY o 0624 0307 AlB SCREW.TPG 2-28 25 IN LG PAN HD-PHi BTL 18480 0824 0307
ASMPY e 1000 0517 Tl CAMERA BACK ' . 8480, 1000 0817
AEMPR i 50413030 -3 ¥ ADAFPTER o 7848 - BO41. 3030
ASMPY ) : §035) 31401 LE SCREW LOCK . , ; 7BABQ 10383 210 )
_ OPTION 003 s
. . : ] .
AL ’ 102628 A N3 B CAMERA BALK o 78480 100628
H
i
) i
i ]
] ‘ : 1 . !
K - Table 6-3. List of Manufacturer’s Codes '
Mfr : . ' o Zip
‘Code Manufacturer Name ‘ . Address |+ Code
00000 ANY SATISFACTORY SUPPLIERA )
onn . ALLEN-BRADLEY CO . . ) : MILWAUKEE Wi 53204 \
01255 TEXAS INSTR INC SEMICOND COMPNT DIV \ o DALLAS TX T5222
01928 RCA CORP SOLID STATE DIV ! SOMERVILLE NJ Q8878
04713 MOTOROLA SEMICONDUCTOR PRODUCTS . PHOENIX AZ . BEO82
24848 . - CORNING GLASS WORKS (BRADFORD) o : BRADFORD PA 18701
28480 - HEWLETT.PACKARD CO CORPORATE HO : PALO ALTO CA 94304
58209 . - SPRAGUE ELECTRIC CO . [ ’ NORTH ADAMS MA Cl247
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA | : 16812
789186 LITTELFUSE INC ' ' DES PLAINES L - 80018
79138 ’  WALDES:-KOMINDOR INC _ : : © LG ISLARD CITY NY 1110
p:121 3] . THOMSON INDUSTRIES INC MANHASSET NY 11030
HO027 _ SCHURTERAGH . ’ : AUZERN SWIFZ "

'

" 6-13/(6-14 blank)






Model 197B - - Manusl Changes

SECTIONVH =
MANUAL CHANGES

7-1. INTRODUCTION.

7.2, 'This section normally contains information for
adapting this manual to instruments for which the -
content does not apply directly. Since this manual does

t
g 1

apply directly to instruments having the serinl number
listed on the title page, no change information is given
here, Refer to INSTRUMENTS COVERED BY
MANUAL in Section [ for andditional important

i information about serial number coverage.

7.1/(7:2 blank)
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Moﬂel 1978 Survice
SECTION Vil
SERVICE
'- s-1. |N'rnonu0'r|ou 8-9. PREVENTIVE MAINTENANCE.

84. This section prov:des mstructmns for tmuble-
‘gshootmg and repmnng the Model 197B Oscilloscope
. Camera., o

8-3. Detailed theory of opemhon nnd troubleshootmg
information is located opposite the schematic on a
foldout Service Sheet. The remainder of this section has
general service mformatmn that should help you
quickly servme and repa:r the 197B.

THEORY OF OPERATION

I

8-4.

85. Overall theory of opemtmn s on pages oppomte
the block diagram (Service Sheet/ 1), Detailed theory,

schematics, and troubleshooting information are, ‘

. presented in Service Sheet 2. Table 8-1 explains nny -
unusual symbols used on the schematics,

8-6. TROUBLESHOOTING.

- . ) j.
| WARNING I .

Maintenance described in this section is '
performed with power supplied to the instru-
ment and with protective covers removed,
antenanw should be performed only by
Atrained service personnel who are aware of -
the hazards involved (for example, fire and _

electrical shock). Where maintennnce can be
performed without power applied, the power
should be removed. Read the Safety Summary |
at the front of this manual before nttemptlng
repair on this instrument.

8:'7. 'Troubleshuoting the instrument consists of n
thorough visual inspection, and then an electricnl check

if necessary, During the visual inspection, look for locse,

broken, or binding mechanical components; loose or
discolored electrical components or wiring: or any other
similar condition that might indicate n somicenftrouble.
Repair any faulty component or ccnnection that is
_encountered during the visual inspiction’ and check
instrument performance before continving ty troub!e-
shoot the mstr‘ument ‘ Lo

88. If no obvious fnuit is Iocnted during the visual
“inspection then use the block diamgram and the
schematic as aids in troubleisolation. Check de voltages
&5 shown on the schematic to further 1solnte the
_problem. fL R '

[
n

L

8-10. Preventive maintenance consists of perindic
performance checks, mechanical inspection, lubrication,
and other services des:gned to prevent hreakdown and
failure. Performance checks and adjustments nre
covered in Section 1V of this manual. Other preventive
maintenance services are covered in the following
pnrngrnphs ‘ ‘

8-11. MECHANCIAL INSPECTION, Penodlcnlly mspect
the instrument for damaged components, éxcess grease,
dirt, and corrosion, Look for loose and misaligned parts.

~ Ensure that all screws and fnsteners ure tlght and

servlcenhle. o

1
N l

8 12, Pmnted surfaces can be cleaned with a commer
.cin), spray-type, window cleaner or with'a mild soap and
water solution,, Excess grease eun be removed with a
degreaser such'as M-180° FREON.'TF DEGREASER

rndured by M:ller—Stevonson Companv.

N 8- 13 Corroded spnts can be removed with seap nnd

water, Stubborn residues can best be removed with a
fine abrasive. When using abrnsives, be careful that fine
particles do not.fall into the instrument. Such arens
should” be protected from further corrosion by on

" application of a silicone resin such ps GE DRI-FILM 88

produced by General Electric Company.

8-13. SWITCH MAINTENANCE. Rotary switches can
ensily be serviced after removal from the instrument.
Conventional rotary switches are serviced by cleaning
the contacts with r degreaser such as M-180 FREON TF
DEGREASER. Contact surfaces should be lubricated

" with a lubricant comparable to LUBRIPLATE .FML
"produced by the Fiske Brothers Refining Company.

LUBRIPLATE FMIL.is avmlnble from Hewlett Packard
(HP Part No. 6040-(}']05)

8-15, CAMEI-'IA BACK CLEANING. The entire camern
back interior should be inspected and if necessary
cleaned, prior to installing o new film pack. In

. particular, it should be inspected for residue from any

developer reagent that may have spilled. The residue
should be carefully wiped off with a damp cloth to avoid
scratching or spotting subsequent prints. Use a non-
metalllc object to dislodge any dned reagent.

- =18, LENS CLEANING Both Iens and fiiter should be
‘inspected regularly and cleaned ns necessary. For

cleaning, use lens tissue or, for heavy smudges or grease
spots (such as fingerprints), a commercial lens cleaner.

8-1

. Service
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Model 1978

Table 8-1, Schematic Notes

===
[ I |

Circuit nssembly borderline.

- Henvy line with arrows indicates path and direction of muin signal.

Resistance in ohms, capacitance in picofarads, inductance in microhenries unless
otherwise noted.

Asterisk denotes n factory-sclected value. Value shown is typical, Part may he
omitted. :

O Muanual control
or adjustment.

Tool-nided control or adjustment.

Encloses front-panel duaignation, ,

Encloses rear-panel designation,

Other assembly borderline, Also used to indicate mechanical interconnection
(ganging). '

Heavy dashed line with arrows indicates path nnd direction of main feedback,

Wiper moves toward CW with clockwise rotation of control (ns viewed from shaft or
knob), ‘
1

Numbered Test Lettered Test
point. Measurement paint, No
measurement

nid provided.

nid provided.

Encloses wire color code, Code used is the-same ns the resistor color code, First
number identifies the buse color, second number identifies the wider stripe, third
number identifies the narrower stripe. E.g., denotes white base, yellow
wide strip, violet narrow stripe. - : :

Adirect conducting connection to the earth, or a conducting connection topstructure
that has e similar function (e.g., thle frame of un air, seq, or Jand vehicle), :

A conducting connection tu a chassis for frame.

Common connections. All like-designated points are connected.
. ! -

a i

82




Model 197B

When cleaning the lens avoid excessive pressure which
could affect the lens conting.

8-17. LUBRICATION. Periodic Jubrication of the camera
is not required. If there is a noticenble binding at any of

_the points listed in table 82, n small amountof lubncnnt

should be applied.
8-18. REPAlR AND REPLACEMENT

B-19. Repair of the Model 197B consists of replacmg
defective components located during troubleshooting.

The following paragraghs provide information about °

access to instrument components and specinl servicing
information for etched circuit boards.

CAUTION

When replacing components mountesd on the
welded naluminum studs, i.e., brackets, covers,
and pc board, do not tighten nuts to more

. than 0.545 newton-metres. (5 inch-pounds)
torque.

8-20. SIDE PANEL ACCESS. Both side panels can be
detached from the camera frame for access to components.
When detached, the side panels will lay flat and the
frame may be removed and zet aside. The panels are,
however, still connected together by the ribbon cable
which must be removed before complete geparation of
the panels is achieved. To detach the side panels from
the camera frame, proceed as follows:

. Remove bottom cover (6 screws).

b. Remove FOCUS () and LLOCK knobs @ (note
position of LLOCK knob). '

82, Camera Lubrication Points

Table
Location Recommended
Lubricant
. 1
Mounting lock worm gear ~Lubriplate

Carriage shafts (2 places) Graphite powder
Curriage drive gears

Graphite powder
(2 places) .

Carriage lock drive Lubriplate
Reduction ratio screw Lubriplate
Iris drive gears Lubriplate
{/stop bevel gear Lubnplate

Qervice

¢, Open mounting frame,

d. Remove three screws on left side of camera front
€© (for right hand cover).

e. Press front of right-hand cover @) from inside
of cameva until cover is clear of camera frame, then pull
forward to disenguge cover from gmde pins on rear of
frame (See Figure 8-1},

f.. Remove three screws (first, third, and fifth) from
right side of camern front @) for left-hand cover (See
Figure B-2).

g Press front of lefthand cover @ from inside of
camern until cover is clear of camera frame, then pull
forward to disengage cover from puide pins on renr of
frame, |

h. Reverse procedure to replace side panels,
' NOTE
Disengage cable grommit MP56 from comern

frome if panels are to he separated from
frame {See rFigure 8-3).

]

CAUTION

When replacing side panels, ensure that
splined shaft (MP69) and iris idler geor
{MP29) are mnated correctly.

i.- When side panels nre replaced, nccomplish
LENS f/NO. adjustment as described in Section V,

8-21. SHUTTER BLADE REMOVAL PROCEDURE. The
shutter, blade nssembly can be replaced using the
following procedure:

n. Remove side panels ns described in section 8-20,

b. Remove the two screws H24 und H20 that attuci.
the shutter nssembly to the shutter board nssembly.

¢. Remove idler gear screw 136,

d. Thread the solenoid harness thru the shutter
board nssembly to nccess the shutter assembly.

e. Remove MP88 lenses to avoid surface damage.

f. Remove the eight AGHI screws.

CAUTION .

1

Do not remove the flat head Pozidriv .screw
from the center of the shutter assembly or the
iris blades may fall out.

B3
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Service

Figure 8-3, Internal Access

'

g. Remove the AGMP1 Shutter Front.
h: Remove ASH3 screw.
i | Replacé shutter blade, _

j. Reassemble and make the adjustment described
in Section V.

8-22. SERVICING ETCHED CIRCUIT BOARDS. The
etched circuit boards have plated through component
holes, This allows components to be removed or replaced
by unsoldering or soldering from either side of the board.

When removing Jarge components such as potentiometers,

_rotate the soldering iron tip from lead to lead while
applying pressure to the part tolift it from the hoard, HP
Service Note M-20E. contains additional information for
repair of etched circuit boards, |

823, When removing or installing a semiconductor,
use long-nosed pliers as n heat sink between the device
and the soldering iron. When replacing a semiconductor,
ensure sufficient lead length 1o dissipate the soldering
heat by using the samelenglh of exposed lead as used for
the original part.

8-24. PRINT QUALITY IMPROVEMENT.

825, Miost preblems encountered in oscilloscope
photography invalve incorrect control settings or condi-
tions of operntion. These problems can often be avoided

)

by following the mounting instructions in Section II,
and the operating information in Section IH. Some of
the most common problems are discussed in the
following paragraphs, '

8-26. LIGHT LEAKAGE. Check for light leakage in the
camera as follows:. .

a. Mount camera on oscilloscope, and apply power
to camera.

b, Verify that there is no display on escilloscope.

c.. Set SHUTTER SPEED selector switch @ to 1
second.

d. Set LENS f/NO. control @ to 1.9.

e. Press SHUTTER control bar ) and develop
resulting photograph.

f. Resulting print should be completely bleck.

8-27. FOGGING. Fogging or undesirable light rreas
over pll or part of the vrint can be caused by many
factors. The two mein causes are internal (within the
oscilloscope) or external light leakage,

8-28. Internal Sources. Mnny ceuses of fogging
originate in the oscilluscope itself. These problems can
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become difficult to contro), especially when time expo-
sures are required, Some of the most common faults are:

a. Excessive brillinnce can cause general *bloom-
ing” of the trace which tends to illuminnte the entire
sereen, This can be corrected by decrensing disploy
intensity.

b, Orange-yellow light emitted from cathode of
unaluminized CRT can cause fugging on time exposures.
A blue filter over the CRT face or camera lens may help
reduce this type of fogging. ‘

c. An unblanked oscilloscope can nlso cause
fogging, especially if it is being used for recording
transients, eince the spot remnins visible until a
transient occurs. This problem can be minimized by
positioning the spot to a point just off the display arca,
or-by masking the spot with a small piece of tape.

8-29. External Sources. External light lenkoge is
another common cause of film fogging, Some common
' pources are:

n, Improper mounting may not permit mounting
frame light gasket to seat firmly ngainst bezel,

b A loose fitting hezel may permit stray light to

enter edge of CRT face (or external graticule). Masking

bezel edges will usually solve this problem.

¢, Light entering CRT aren internally through
instrument cover perforntions is more difficult to
eliminate, Reduction of ambient light will probably be
the most practical,

CAUTION

If a black cloth (orany other type of covering)
is used over the instrument for rp(luctiun of
ambient light, do not cut off nir circulation to
the instrument.

Model 197B

8-30. FILM TEARING. Film damage due to tearing is
usually caused by not pulling the yellow tabstraight out
when advancing the film, The tab should be pulled in n
straight line parallel with the long axis of the camera
hack.

8-31, PRINT IMPERFECTIONS. Dark spots nppearing
at the same place on successive exposures may he
caused by dust on the lens or filter. White spots on the
print can be coused by an accumulation of developer
residue or foreign matter on the pressure rollers in the
camern back. Keeping the lens and inside of the camera
back clean will eliminate many imperfections (refe. to
parapeaph 815 for cleaning recommendations). A
dingonn] pattern on all prints indicates that the
pressure rollers are worn or damayed.

8-32. GENERAL INSTRUMENT
DESCRIPTION. '

8-33. CAMERA BACK.

The 1978 uses n camera back manufactured by the
Polnroid Land Corporation, The ecamera back holds the
filmpack and is mounted to the frame of the 197B. The
film-development process is initiated within this unit.

The film-development process is illustrated in figure 8-4,
For simplicity, only one negative and one positive are
shown. The pressure plate presses the negative stack
firmly ngninwt the front of the film-pack coverso thut the
top negative in the stack lies flut in the film plane, After
exposure, the white tab is pulled. This positions the
exposed negative over the top positive of the positive
stack. At the same time, the white tab for the next
exposure (not shown) appears at the opening, while the

" yellow tab is advanced through a second opening.

Pulling the yellow tab causes the developer reagent pod
to rupture when it passes between the pressure roilers.
As the film is deawn out of the camera, the reagent
sprends in n thin lnyer between the positive and
negative papers and reacts with the chemicals on these

CAMERA FILM FOCAL
BACK PACK PLANE
COVER

PRESSURE WHITE
PLATE TAB

oo st acrece b e St —
»>
L T,
s’
NEGATIVE POSITIVE : DEVELOPER PRESSURE YELLOW

REAGENT ROLLERS TAB
PQD

Figure 8-1. Camera Back Operation
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papers. The inished photograph is removed by peeling
the print froix the negntive. The print must then be
conted for permnnence using the coater supplied with
the film pack.

8-34. LENS ASSEMBLY.

The 1978 has an {719 lens with a focallength of 75 mm

(3 in.). The lens is especinlly corrected for use in

‘cilloscope photography to give minin:um distortion

over the full image area, and to give a fnt field of focus.

It is positioned nt the factory to produce a 1:0.8 object-to-

image ratio so that the full 10 cm (3,9 in.) wide graticule

may be viewed on the 9.7 em (3.8 in.) film, This is

| accomplished by making the effective distance from

lens to film 0.9 of that from the lens to the display. This
distance can be adjusted to give a 1:1 or 1:0,7 ratio,
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8-35. BLOCK DIAGRAM DESCRIPTION.

GENERAL. The 197B block diagram is in figure 8-5.
The electronic circuitry of the 197B provides graticule
illumination and regulates shutter speed.

GRATICULE ILLUMINATION. An unregulated power
supply on the Al bonrd provides +150 and ~150 volts to
ultraviolet light board A3 for graticule illumination.

SHUTTER SPEED CONTROL. Shutter speed is controlled
by a monostable multivibrator (A2U2) whose output
pulse width is determined by resistor/capacitor com-
hinations selected by the SHUTTER SPEED @
switch. The output of A2U2 drives the shutter solenoird
control circuit into saturation, netivating the shutter
solenoid, and opening the shutter,

Al A3 _ _
TY50v —! LU I “
SUPPL !“"hkil“:!s‘g!_rb LIGHIS |
[SOLENOID | | L
[ SUPPLY
10,5V
Tl SUPPLY, 53"'.
At
[Ten Ff!n_ I ./ SHUTTER
Ly SOLENOID J-J““””‘ < SYNC
Lcomnm Lsmmuw =
—_ R G SHUITER
| ~0 QOPEN

Figure 8-5. 1978 Block Diegram
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8-36. SERVICE SHEET 1.
DETAILED CIRCUIT DESCRIPTIONS,

GENERAL.' The following paragraphs provide detailed
descriptions of the 197B electronic circuits, Component
locatorn for the circuit hoards are in figures 8-6(A1}, 8-7
(A2), and 8-8 (A3), The schematic is in figure 8-9.

POWER SUPPLIES. AC poweris applied through the line
gelect switch to power transformer T1. S connects the
primary windings of T1 in parallel for 115 V operation
and in series for 230 V operation.

The secondary windings provide power for three de
power supplies: unregulated +160 and ~150 volts for
ultraviolet :l.mination (AICR7/CH and A1CR8/C6),
unregulated 33 volts to drive the shutter solenoid
{A1C3/CR3/CR4), and unregulated 10.5 volts for the +b
volt supply on A2 (A1C1/CR1/CR2/C2).

SHUTTER SPEED CONTROL, The shutter speed control
circuit consists of monostable multivibrator A2U2,
SHUTTER SPEED switch A2S1, resistor-pack A2U1L,
and transistor A20Q}1,

A negative-going transition from the SHUTTER switch
or from a remote connection sete the output of A2U2 (pin
6) high, The output pulse width of A2U2 is determined
by the resistor/capacitor combination selected by
SHUTTER SPEED @. For example, when 2 (1/2
second) is selected, the 4.66 k ohm resistor is connected
to U2, pin 1l and A2C7 is connected in parallel with
"A2CH across pins 10 and 11 of A2U2 With the

88

SHUTTER OPEN @

ELLE YUV

relationship Tw=0.7 RC the output pulse width will be
approximately 1/2 second.

0,7 ¥ .66 k ohm X (160 UF + 0,05 UF} = 0,489 second

T (time exposure) control transistor A2Q1 is connected
to A2U2, pin 11 in T, The first negotive transition from
the shutter switch sets A2U2, pin 6 to high saturating
A2Q1 hecause of the positive base drive through AZR3,
With A2Q1 saturated, the RC inputs to A2U2, pin 11 are
shorted to ground and the output is held high, The next
negative transition from the shutter switeh turns A2Q1

wff, removing the ground from A2U2, pin 11, and nllow-

ingg A2U2 to reset approximately 60 milliseconds later,

[n B (hulb) the output of A2U2 isheld high nslong ns the
shutter switch input is held low. In B, CR1 connects the
low (ground) input from the shutter switch to A2U2, pin
11, holding the output high. After the shutter input is
released, the ground is removed, and A2U2 will reset in
approximately 1 millisecond.

SHUTTER SOLENOID CONTROL. A high output from
A2U2 applied to the base of A1QI causes AIQ1 and
A1Q2 to snturate supplying a ground path to theshutter
solenoid L1, When L1 is activated, the shutter is opened,
the SHUTTER SYNC @ outputs are shorted, and the
light is on, When A2U2 resets,
ALQL and A1Q2 turn off, allowing an internal spring to
close the shutter. Before the shutter can be activated
again, A1C4 must recharge. The charging time is deter
mined by AIR3 and A1C4 (approximately 2 seconds).
A1VR1 provides over voltage protection to the shutter
control solenoid L1,
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